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INTRODUCTION. 


It  has  been  recognised  by  the  Department  that  the  publication  of 
a  handbook  on  agriculture  and  kindred  subjects  would  be  a  great 
help  to  those  who,  without  previous  experience,  have  settled  on 
the  land,  and  intend  embarking  in  farming  and  fruit-growing.  The 
preparation  of  the  work  has  been  undertaken  at  the  direction  of  the 
Minister  for  Mines  and  Agriculture,  with  a  view  to  assist  those  who 
enter  upon  this  enterprise. 

The  matter  has  been  gleaned  for  the  most  part  from  articles  that 
have  appeared  in  the  Agricultural  Gazette^  and  an  effort  has  been 
made  to  confine  the  information  to  methods  and  crops  that  have 
stood  the  test  of  practical  trial  from  season  to  season,  not  only  by 
the  Departmental  staff  of  experimentalists,  but  by  a  large  number 
of  enthusiastic  agriculturists  throughout  the  Colony  who  have  co- 
operated with  the  Department  in  determining  the  merits  of  the 
systems  of  culture  advocated. 

Care  has  been  taken  to  secure  accuracy  of  details  so  far  as 
relates  to  the  districts  in  which  the  trials  have  been  made ;  but  the 
fact  must  not  be  overlooked  that,  with  the  exception  of  the  Plains,, 
there  are  scarcely  ten  square  miles  of  country  in  New  South  Wales 
precisely  similar,  and  the  novice  must  rely  to  some  extent  upon 
his  judgment  and  observation  in  successfully  carrying  out  the 
directions  given. 

The  general  principles  of  agricultural  practice,  however,  vary 
little,  and  from  the  perusal  of  these  pages  it  is  hoped  the  beginner, 
as  well  as  some  of  the  more  advanced  settlers,  will  be  able  to  get 
an  idea  of  the  lines  on  which  the  various  branches  of  agriculture 
can  be  profitably  pursued. 

The  Department  of  Agriculture  has  been  established  in  the 
interests  of  the  farming  and  fruit-growing  community,  and  every 
one  engaged  in  the  cultivation  of  the  soil  is  invited  to  consult  the 
staff  of  experts  with  respect  to  any  matters  that  affect  crops,  etc. 
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The  information  contained  in  this  work  is  of  a  general  character, 
and  the  agriculturist  must  bear  in  mind  that  year  by  year,  as 
competition  becomes  keener,  the  systems  of  culture  and  methods  of 
disposing  of  crops  are  undergoing  change.  It  is  therefore  neces- 
sary that  the  settler,  if  he  desire  to  make  the  most  of  his  land, 
should  keep  himself  in  touch  with  every  advance  made  in  practical 
agriculture.  To  enable  him  to  readily  do  this  the  Department 
publishes  each  month  the  Agricultural  Gazette^  which  contains 
the  latest  information  procurable  from  reliable  sources,  and  is 
supplied  gratis  to  all  bona-fide  agriculturists  throughout  the  Colony. 

It  is  the  desire  of  the  Department  to  emphasise  the  advantages 
of  mixed  husbandry  on  small  thoroughly-cultivated  holdings.  To 
this  intensive  system  of  agriculture,  embracing  rotation  of  crops 
and  subsidiary  aids,  many  countries  that  have  attained  agricultural 
prominence  owe  their  success.  In  the  comparatively  few  instances 
in  which  the  practice  has  been  adopted  in  this  Colony  satisfactory 
pecuniary  results  have  followed,  and  it  is  generally  found  that 
where  an  orchard,  live  stock,  dairy,  poultry,  bees,  and  other 
branches  exist,  not  only  are  the  profits  greater,  but  the  farmer  is 
not  so  much  exposed  to  the  caprice  of  seasons,  and  the  members 
of  his  household  are  provided  with  varied  and  interesting 
occupations. 

Department  of  Agriculture, 

Sydney y   14  January ,   1897. 


Since  the  above  date  many  thousand  copies  of  the  Guide  have 
passed  into  the  hands  of  agriculturists  throughout  the  Colonies 
and  many  parts  of  the  world.  On  all  sides  the  opinions  of  practical 
men  and  of  the  Press  as  to  the  completeness  and  utility  of  the 
work  have  been  so  unanimous  that,  in  the  preparation  of  the 
present  edition,  it  has  not  been  deemed  necessary  to  do  more  than 
embody  within  chapters  already  defined  the  views  of  several 
Experts  who  have  meanwhile  joined  the  Department. 

28  September t   1898. 
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How  to  acquire  Crown  Land. 


[Published  by  Authority  of  the  Departmekt  of  Lands,] 


Trere  are  several  forms  of  lease  and  purchase  by  which  this  may  be  effected 
under  the  provisions  of  the  Land  Acts  of  the  Colony,  but  the  attention  of 
persons  of  small  capital  desirous  of  securing  a  permanent  home  for  them- 
selves may  be  confined  to  the  systems  of  conditional  purchase,  conditional 
lease  (which  is  really  interwoven  with  and  dependent  upon  that  of  conditional 
purchase),  homestead  selection,  and  settlement  lease. 

It  might  perhaps  here  be  explained  that  the  Colony  is  divided  into  three 
divisions — the  Eastern,  Central,  and  Western  ;  and  these  are  again  divided 
into  one  hundred  and  three  land  districts,  with  a  Crown  Land  Agent  resident 
in  the  principal  town  of  each  district.  These  land  districts  are  grouped 
into  thirteen  Land  Board  districts,  in  the  chief  town  of  which  the  offices  of 
the  Chairman  of  the  Local  Land  Board  and  the  District  Surveyor  (who 
control  and  supervise  land  matters  generally  within  the  district)  are  situated. 

Conditional  Purchase. 

This  system,  which  is  perhaps  more  commonly  known  as  the  free -selection 
system,  dates  from  the  year  1861,  and,  as  the  name  implies,  is  a  purchase 
in  fee  simple  subject  to  the  fulfilment  of  certain  conditions. 

These  conditions  are,  in  brief — residence  for  ten  years,  the  fencing  or 
other  improvement  of  the  land,  and  the  payment  of  the  purchase  money  by 
annual  instalments,  with  interest  at  the  rate  of  4  per  cent,  per  annum. 

Certain  lands  are,  of  course,  reserved  or  exempt,  and  cannot  be  purchased 
in  this  way,  such  as,  for  instance,  land  held  under  lease  other  than  annual 
lease  or  occupation  license ;  land  in  the  Western  Division  of  the  Colony, 
except  where  such  has  been  specially  made  available  under  the  designation 
of  special  areas ;  land  classified  and  set  apart  for  homestead  selection  and 
settlement  lease ;  land  reserved  from  sale  or  otherwise  specially  exempted. 

An  intending  selector  must  be  of  or  over  the  age  of  16  years,  and  his 
first  step  should  be  to  inspect  the  maps  kept  for  that  purpose  at  the  office 
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of  the  Crown  Lands  Agent  for  the  district  in  which  he  is  desirous  of 
settling,  or  at  the  District  Survey  Office,  or  otherwise  apply  by  letter  or  in 
person  to  the  Information  Bureau  of  the.  Department  of  Lands  in  Sydney, 
from  any  of  which  sources  he  will  readily  learn  what  land  is  available  for 
the  purpose  he  has  in  view. 

After  having  determined  upon  the  land  he  wishes  to  select  or  purchase, 
and  having  ascertained  that  it  is  available  for  the  purpose,  it  will  be 
necessary  for  the  selector,  where  the  land  has  not  been  measured,  to  mark 
in  a  conspicuous  manner  and  according  to  directions  contained  in  the 
regulations  to  the  Land  Acts,  one  comer  of  the  land  ;  but  should  the  land 
have  been  measured  no  such  action  is  necessary. 

The  next  step  is  to  fill  in  the  necessary  pardculani  on  the  proper  form  of 
application,  which  may  be  obtained  from  any  Crown  Lands  Agent,  and  to 
hand  that  application  in  person  to  the  Land  Ageut  on  any  Thursday  between 
the  hours  of  10  a.m.  and  4  p.m.,  together  with  a  deposit  of  2s.  per  acre,  and 
a  fee  for  the  survey  of  the  land  according  to  the  regular  scale,  which  ranges 
from  £4  for  40  acres,  to  £18  15s.  for  2,560  acres. 

The  Local  Land  Board  then,  in  due  coiirse,  will  hold  an  inquiry,  and,  if 
satisfied  that  the  application  has  been  made  in  good  faith,  and  is  otherwise 
unobjectionable,  will  (after  survey  of  the  land)  approve  of,  or,  to  use  the 
proper  technical  term,  **  confirm  "  the  application.  "Within  three  months 
after  confirmation,  the  selector  must  commence  to  reside,  for  although  he 
may  take  possession  of  the  land  directly  his  application  is  lodged,  he  is  not 
required  by  law  to  do  so  until  confirmation  has  taken  place.  The  term  of 
ten  years'  residence  is,  however,  computed,  not  from  the  date  of  confirmation, 
but  from  the  date  of  application  itself. 

Three  years  from  the  date  of  application  is  allowed  to  elapse  before 
another  payment  becomes  due,  and  at  the  end  of  that  time  an  instalment 
of  Is.  per  acre  must  be  paid,  and  a  similar  amount  at  the  end  of  each  year 
thereafter  until  the  debt  is  discharged.  From  each  amount  paid,  with  the 
exception  of  the  deposit  and  the  first  instalment,  interest  at  the  rate  of 
4  per  cent,  on  the  balance  due  is  deducted,  and  the  remainder  credited 
towards  the  purchase  of  the  land.  Three  months'  grace  is  allowed  for  the 
payment  of  each  instalment,  and  in  addition  suspension  of  payment  may  be 
granted  for  ona  year  in  cases  of  temporary  inability  to  pay;  and  where 
the  instalment  of  Is.  per  acre  is  found  to  press  too  heavily,  the  selector  may, 
after  he  has  reduced  the  debt  sufficiently,  obtain  a  reduction  of  the  yearly 
instalment  to  9d.  or  even  Gd.  per  acre. 

As  regards  the  price  to  be  paid  for  lands  bought  under  this  system,  £1 
per  acre  is  the  amount  fixed,  hut  land  possessing  any  special  advantages,  and 
therefore  of  greater  value,  no  matter  in  what  division  of  the  Colony  it  is 
situated,  may  be  set  apart  under  the  designation  of  special  areas,  and  the 
price  in  such  cases  ranges  from  30s.  per  acre  upwards.  It  should  be  noted 
that  for  land  within  these  special  areas,  the  deposit  payable  with  the  appli- 
cation is  10  per  cent.,  and  the  yearly  instalments  5  per  cent.,  of  the  price  of 
the  land. 

As  regards  the  area  which  can  be  selected,  the  minimum  is  the  same 
in  both  the  Eastern  and  Central  Divisions,  viz.,  40  acres ;  but  the  maximum 
is  640  acres  in  the  former,  and  2,560  acres  in  the  latter.  It  does  not  follow, 
however,  that  the  area  first  selected  cannot  be  increased,  for  the  law  provides 
that  a  selector  holding  any  area  loss  than  the  maximum  can  make  additional 
purchases  of  adjoining  land,  but  not  less  than  40  acres  at  a  time,  until  the 
maximum  is  reached,  and  without  any  further  condition  of  residence  so 
far  as  the  original  selector  is  concerned.     Special  areas  are,  however,  an 
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exception  to  the  rule,  as  the  maximum  area  is  fixed  bv  notification  in  the 
Gazette^  and  cannot  exceed  820  acres  in  the  Eastern  Division  and  610  acres 
in  the  Central  Division. 

Three  years  are  allowed  from  the  date  of  confirmation  within  which  to 
fence  the  land ;  but  the  selector  may  dispense  with  fencing,  provided  he 
effects  improvements  of  a  substantial  character  to  the  extent  of  6s.  per  acre 
within  the  time  above  mentioned,  and  brings  their  value  up  to  10s.  per  acre 
within  the  succeeding  two  years.  In  no  case,  however,  need  the  expenditure 
exceed  £384  within  the  first,  or  £640  within  the  first  and  second  terms  com- 
bined ;  BO  that  the  holder  of  a  selection  of  2,560  acres  is  practically  placed 
on  an  equality  with  the  man  who  has  1,280  acres  as  regards  outlay  upon 
improvements. 

Sufficient  has  perhaps  been  said  to  give  a  fairly  comprehensive  outline  of 
the  conditions  attached  to  this  system  of  purchase,  but  it  must  be  understood 
that  there  are  several  matters  of  minor  importance  which  possibly  would  have 
no  bearing  on  the  generality  of  cases,  and  it  is,  therefore,  hardly  deemed 
advisable  to  introduce  them  here  as  this  article  is  primarily  intended  for  the 
guidance  of  those  who  have  never  previously  held  Crown  lands,  and  also  of 
those  from  other  countries  or  the  neighbouring  Colonies  who  may  be  desirous 
of  settling  here.  In  this  connection  it  may  be  mentioned  that  any  person 
who  is  not  a  natural  bom  or  naturalised  subject  of  Her  Majesty  must  be  a 
resident  of  the  Colony  for  twelve  months  before  he  can  apply  for  land  under 
any  of  the  forms  mentioned,  and  then  with  his  application  he  must  make  a 
declaration  of  his  intention  to  become  naturalised  within  five  years.  There 
is  also  another  matter  which  may  be  of  interest  to  an  intendinpr  selector,  and 
that  is,  that  the  land  cannot  be  transferred  during  the  first  five  years  from 
the  date  of  application.  After  the  expiration  of  this  period  the  Local  Land 
Board  will  hold  an  inquiry  as  to  whether  he  has  so  far  fulfilled  the  conditions, 
and  if  satisfied  a  certificate  to  that  effect  will  be  issued,  the  possession  of 
which  will  enable  him  to  transfer  his  selection  to  another  person,  who  would, 
however,  be  expected  to  complete  any  unfulfilled  obligations.  In  the  event 
of  the  death  of  the  selector,  the  fulfilment  of  the  condition  of  residence 
remains  in  abeyance  pending  the  transfer  of  the  selection. 

Conditional  Lease. 

A  conditional  lease  is  associated  with  a  conditional  purchase.  Only  a 
person  who  is  an  applicant  for  or  a  holder  of  a  conditional  purchase  is 
entitled  to  a  conditional  lease,  and  the  land  he  wishes  to  secure  must  adjoin 
his  conditional  purchase.  The  maximum  area  that  can  be  leased  ia  limited  to 
an  area  three  tmies  as  great  as  that  of  the  conditional  purchase,  but  in  no  case 
must  the  area  of  the  purchase  and  lease  combined  exceed  1,280  acres  in  the 
Eastm^,  or  2,560  acres  in  the  Central  Division.  With  his  application,  which 
must  be  made  on  the  proper  form,  and  lodged  with  the  Land  Agent,  he  is 
reqaired  to  pay  a  deposit  of  2d.  per  acre  (which  is  taken  as  a  provisional 
rental  until  such  time  as  the  Land  Board  may  appraise  the  yearly  value  of 
the  land),  and  also  a  survey  fee,  which  is  calculated  at  a  lower  rate  than 
would  be  required  for  a  conditional  purchase.  The  lease  has  a  term  of  twenty - 
eight  years,  and  is  subject  to  the  same  conditions  of  residence,  fencing,  or 
improvements  as  attach  to  &  conditional  purchase.  The  selector  may,  how- 
ewt,  reside  on  eitheir  the  pmrdiase  or  the  iease«  The  lessee  has  the  right  at 
say  time  to  convert  hk  lease  either  wholly  or  partly  into  a  conditional  pur- 
chase, bat  in  any  drcomstanoes  tenant  right  in  improvements  Li  secured  to 
him  when  the  lease  expires. 
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Homestead  Selection. 

Another  method  by  which  land  may  be  secured  is  that  of  homestead 
selection,  and  this  system,  like  that  of  settlement  lease,  is  of  quite  recent 
origin,  having  been  introduced  by  the  Land  Act  of  1895,  and  offers  special 
facilities  to  hona-fide  land  seekers  of  limited  means.  The  conditions  attaching 
to  a  homestead  selection  are  perpetual  residence  and  perpetual  rent,  and  a 
dwelling  house  to  be  erected  within  the  first  eighteen  months  after  confirma- 
tion of  the  application,  worth  £20.  There  is  no  restriction  as  to  the  division 
of  the  Colony  in  which  land  may  be  set  apart  for  homestead  selection; 
but  before  land  is  so  set  apart  it  is  ascertained  to  be  suitable  for  the  pur- 
nose,  and  is  measured  into  blocks  of  sufficient  area  for  the  maintenance  of  a 
lamily,  in  no  case  exceeding  1,280  acres  in  extent.  After  a  given  date,  which 
is  notified  in  the  OovernTnent  Oazette,  the  land  may  be  obtained  by  lodging 
an  application  on  the  proper  form  with  the  Crown  Lands  Agent,  the  earliest 
applicant  on  that  day  having  the  first  right  to  the  land,  the  only  restriction 
as  regards  age  being  that  the  applicant  must  be  of  or  over  16  years  of  age. 
With  the  application  a  deposit  must  be  paid  of  one-half  the  first  year's 
rental,  and  one-third  of  the  survey  fee,  which  is  determined  according  to  the 
recognised  scale  (this  ranges  from  15s.  for  4  acres  up  to  £11  Is.  3d.  for 
1,280  acres).  The  applicant  is  then  entitled  to  take  possession  of  the  land^ 
but  is  not  compelled  to  do  so  until  three  months  after  the  selection  has  been 
confirmed  by  the  Land  Board,  when  he  must  commence  his  residence.  The 
rental  is  dependent  upon  the  capital  value  of  the  land — being  fixed  at  the 
rate  of  1 J  per  cent,  on  that  value  for  the  first  five  years  and  2^  per  cent, 
thereafter.  This  capital  value  is  carefully  determined  beforehand,  and 
advertised  when  the  land  is  made  available,  so  that  An  intending  selector  is 
made  fully  aware  of  his  liabilities  in  this  respect  The  first  valuation  holds 
good  for  fifteen  years.  Afterwards  a  reappraisement  of  the  unimproved 
value  takes  place  every  ten  years.  After  five  years,  if  the  Land  Board  issue 
a  certificate  that  the  conditions  have  so  far  been  fulfilled,  a  deed  of  grant  of 
the  land  is  made  out  in  favour  of  the  selector,  so  that  the  title  is  a  freehold 
one,  subject  to  the  payment  of  a  perpetual  rent  and  the  performance  of 
perpetual  residence  by  the  grantee,  his  heirs,  and  assigns.  The  condition  of 
improvements  is  nominal,  for  all  that  the  law  requires  is  that  the  selector 
shall  within  the  first  eighteen  months  erect  a  dwelling-house  of  the  value  of 
£20.  Should  the  land  contain  improvements  when  the  selector  applies  for 
it,  he  is  required  to  pay  their  value  in  four  equal  yearly  instalments,  with  4 
per  cent,  interest  added. 

The  condition  of  residence  may  appear  stringent,  but  it  is  not  inflexible, 
as  for  good  and  sufficient  reasons,  such  as  sickness,  &c.,  exemption  may  be 
granted,  but  not  for  more  than  one  year  at  a  time,  and  there  is  also  one 
special  advantage  conferred  upon  a  homestead  selector,  which  has  so  far  not 
been  extended  to  other  purchasers  from  the  Crown,  and  that  is  protection 
for  his  holding.  By  a  simple  process  of  registration  at  the  office  of  the 
Crown  Land  Agent  he  is,  if  not  in  insolvent  circumstances  at  the  time, 
enabled  to  secure  himself  against  the  loss  of  his  land  through  bankruptcy  or 
other  process  of  law. 

Any  person  who  is  not  a  natural-bom  or  naturalised  subject  of  Her 
Majesty  is  debarred  from  selecting  until  he  has  resided  in  New  South 
Wales  for  twelve  months,  and  then  when  applying  for  land  he  must  lodge 
a  declaration  of  his  intention  to  become  a  naturalised  subject  witSin  five 
years. 
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Settlement  Lease. 

This  system,  like  that  of  homestead  selection,  was  introduced  by  the  Land 
Act  of  1895,  and  is  a  further  attempt  to  place  land  within  easy  reach  of  the 
small  capitalist,  the  main  distinction  between  the  areas  set  apart  for  settle- 
ment lease  and  those  for  homestead  selection  being  that  in  the  former  case 
the  land  is  chiefly  suitable  for  grazing  purposes,  while  in  the  latter  it  is 
anticipated  that  agriculture  would  provide  a  liyelihood.  Land  is  first  classified 
and  surveyed  into  farms,  which  may  contain  up  to  10,240  stcres.  The  capital 
value  of  the  land  is  determined  and  a  day  fixed  when  applications  will  be 
received.  Pull  particulars  are  published  in  the  Government  Gazette  as  to 
the  character  of  the  country,  the  capital  value,  the  annual  rental,  and  also 
as  to  any  improvements  that  may  be  already  in  existence  on  the  land.  The 
rent,  which  remains  unchanged  throughout  the  whole  term  of  the  lease,  is 
fixed  at  the  rate  of  li  per  cent,  on  the  capital  value.  The  term  of  the  lease 
is  for  twenty-eight  years.  Applications  must  be  made  on  the  proper  form 
and  lodged  with  the  Crown  Land  Agent,  together  with  a  deposit  of  one 
half-year's  rent  and  a  survey  fee,  according  to  the  proper  scale.  (This 
ranges  from  £34  7b.  for  10,240  acres  to  £1  for  4  acres.)  The  application 
has  then  to  be  considered  by  the  Local  Land  Board,  and  if  found  to  he  satis- 
factory, and  in  accordance  with  the  law,  it  is  confirmed,  and  a  lease  is  then 
executed  and  placed  in  the  Land  Agent's  hands  for  delivery  to  the  lessee. 
The  applicant  may  take  possession  of  the  farm  immediately  after  lodging  his 
application,  but  it  is  usual  to  allow  three  months  to  elapse  after  the  date  of 
confirmation  before  he  is  actually  required  to  commence  residence. 

In  addition  to  payment  of  the  rent  the  conditions  attached  to  the  lease 
are  :  That  the  lessee  shall  pay  the  value  of  any  improvements  which  may  be 
on  the  land,  either  in  one  sum  or  in  three  equal  yearly  instalments,  with 
interest  at  the  rate  of  4  per  cent,  per  annum ;  that  he  shall  reside  on  the 
farm  and  make  it  his  hona-fide  residence  during  the  whole  term ;  that  he 
shall  fence  it  within  five  years ;  that  he  shall  not  assign  or  sublet  without 
the  Minister's  consent,  and  that  he  shall  carry  out  any  regulations  made 
by  the  Minister  with  respect  to  keeping  the  farm  clear  of  rabbits  and  other 
noxious  animals,  and  also  of  scrub  and  noxious  weeds.  At  the  expiration  of 
the  lease  tenant-right  in  the  improvements  is  secured  to  the  last  holder  of 
the  lease,  and  during  the  last  year  the  lessee  may  convert  1,280  acres  into  a 
homestead  selection. 

It  may  be  mentioned  that  at  the  various  Crown  Land  Agents'  offices,  or 
at  the  District  Survey  offices,  or  from  the  Information  Bureau  at  the  Lands 
Department,  Sydney,  full  details  of  any  land  that  is  available  for  homestead 
selection  or  settlement  lease  can  be  obtained,  and  any  other  general  informa- 
tion that  an  intending  selector  may  require  will  be  readily  afforded. 
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Notes  concerning  some  of  the  Features  of  the 
Land  Board  Districts  of  the  Colony. 


Thebs  notes  are  collated  from  returns  sent  in  by  inspectors  of  conditional 
purcliases,  foresten,  and  inspectors  of  stock,  as  well  as  from  reports  that 
nave  been  prepared  from  time  to  time  by  officers  who  have  inspected  the 
various  districts. 

The  officers  have  for  many  years  in  most  cases  resided  in  and  travelled 
through  the  countiy  reported  upon,  and  may  therefore  be  expected  to 
have  a  good  general  idea  of  the  subjects  referred  to.  But  readers  will 
understand  the  variety  of  soil  and  climatic  conditions  in  even  a  small 
district  is  considerable,  and  in  the  limited  space  available  it  is  not  possible 
to  discuss,  except  in  a  general  way,  the  features  that  may  give  an  intending 
settler  some  idea  of  the  class  of  agriculture  for  which  the  different  portions 
of  the  Colony  are  adapted. 

Data  as  to  temperature  and  rainfall  of  each  district  are  given  in  the 
chapter  on  Climate. 

The  figures  with  respect  to  clearing  and  fencing  are  approximate. 

Armidale. 

Armidale^  Uralla,  Walcha,  Guyra,  Bundarray  and  Bendemeer. — ^The  country 
is  generally  hilly,  and  though  the  soil  is  in  some  parts  shallow,  throughout 
the  greater  area  all  English  fruits  and  farm  crops  grow  to  perfection.  The 
district  is  naturally  well  watered,  and,  as  a  rule,  for  six  months  of  the  year 
there  is  plenty  of  pasturage  for  stock.  Clearing  ring-barked  country  costs 
from  £2  10s.  to  £5  an  acre  ;  green  timber  30  per  cent,  to  40  per  cent,  more ; 
fencing  from  £28  to  £35  a  mile. 

Glen  Jnnes,  Tenterjteld^  and  Inverell. — Well  adapted  for  mixed  farming, 
including  sheep  rotation.  Grapes,  apples,  cherries,  plums,  &c.,  wheat,  oats, 
and  potatoes  are  extensively  cultivated,  and  do  exceedingly  well.  Dairying 
is  not  carried  on  in  a  large  way,  although  during  the  greater  part  of  the 
year  it  could  be  inexpensively  conducted.  The  district  generally  is  very 
attractive  and  fertile. 

Bonrke. 

The  districts  of  Bourke,  Brewarrina,  Cobar,  and  Wilcannia  are  chiefly 
adapted  for  sheep  ;  cultivation  can  only  be  carried  out  with  any  real  success 
by  means  of  irrigation.  The  soil  in  many  parts  is,  however,  eminently 
aaapted  for  the  production  of  a  large  variety  of  crops  and  fruit.  The 
Department  has  established  at  several  of  the  artesian  bores  throughout  these 
districts  small  experimental  farms,  around  which  land  can  be  leased.  There 
is  good  local  demand  for  fodder,  fruit,  and  farm  produce  of  all  kinds. 
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Cooma. 

Monaro, — Basaltic  plains,  slate  and  limesfcone  plains ;  open  gum-forest 
country  of  granitic  formation ;  light-croppiog  soil.  Apples,  plums,  goose- 
berries and  blackberries  grow  well.  The  rainfall  in  most  parts  of  the  dis- 
trict is  not  sufficient  generally  for  agricultural  purposes,  though  oats,  hay, 
and  potatoes  are  found  to  do  well,  and  in  some  seasons  wheat  yields  very 
well.  There  is  some  scope  for  dairying.  Clearing  costs  £1  to  £2  an  acre ; 
fencing,  £L7  10s.  to  £20  for  stud  fence,  and  £80  to  £35  a  mile  for  wire. 

Cooma, — Farming  has  not  been  carried  on  to  any  extent  in  this  district. 
The  climate  is  uncertain,  and  the  country  generally  stony  and  broken. 
iFroBts  begin  in  April  and  extend  to  November,  and  sometimes  even  later. 
Grazing  is  the  principal  industry.  In  sheltered  parts  English  fruits,  cereals, 
and  roots  do  well.  The  district  is  well  watered  by  rivers,  springs,  and  creeks. 
Clearing,  £1  to  £2  per  acre ;  fencing  costs  £27  to  £35  a  mile. 

Braidwood  and  Queanheyan, — Generally  mountainous,  with  small  rich 
plains  and  fertile,  undulating,  open  forests.  Nearly  all  English  fruits  do 
well.     Cereals  and  roots  grow  to  perfection. 

District  fairly  well  watered.  There  is  considerable  scope  for  dairying. 
Artificial  grasses  would  succeed  admirably. 

Be^a^  Eden,  and  Morula, — Good  dairying  country .  The  soil  of  the  river 
flats  18  black  alluvial  of  great  fertility. 

Milton, — Chiefly  trap  hills  and  valleys.  Yery  productive.  Especially 
adapted  for  dairying.     Very  little  land  available. 

Dubbo* 

Coonamhle, — ^Mostly  open  plain  country,  with  belts  of  timber  and  con- 
siderable areas  of  scrub.  In  the  open  country  the  soil  is  chiefly  rich  black 
loam,  which  bakes  hard  in  dry  weather.  In  the  timbered  portions  the  soil 
is  reddish  in  colour  and  more  friable.  .  Very  little  cultivation  has  been 
attempted  in  this  district.  Irrigation  would  be  necessary,  but  the  want  of 
sufficient  permanent  water  renders  this  impracticable. 

Dubho, — Hilly  in  parts  and  running  out  into  plain  country.  Soil,  prin- 
cipally reddish  clay  loam.  Wheat,  oats,  maize,  potatoes,  pumpkins,  melons, 
and  all  sorts  of  vegetables  do  well ;  citrus  iruits,  apples,  peaches,  and 
nearly  all  kinds  of  stone  fruits,  as  well  as  grapes,  thrive.  The  district  is 
well  adapted  for  fruit-drying.  The  black  soil  along  the  river  flats  produces 
lucerne  to  perfection.  Bees  do  well.  Seasons  unreliable.  Tanks  and 
dams  are  necessary.  Excavating  about  Is.  a  cubic  yard.  Fencing  costs 
about  £28  to  £30  a  mile  (six- wire).  Clearing — Grubbing,  1  ft.  6  in.  deep, 
10s.  to  208.  an  acre.  Timber  that  has  been  ring-barked  three  or  four  years 
can  be  cleared  for  much  less — in  some  cases  a  few  shillings. 

Forbes. 

Oondoholin, — This  district  is  chiefly  pastoral. 

JSbrbet. — Well  adapted  for  wheat,  oats,  barley,  rye,  maize,  sorghum, 
lucerne,  and  root  crops.  Dairying  can  be  profitably  carried  on,  and  the 
district  is  eminently  adapted  for  aU  kinds  of  fruit.  There  is  also  scope  for 
bee-farming.  Tanks  are  necessary  for  conserving  water,  and  are  usually 
excavated  at  about  8d.  a  cubic  yard.  A  good  supply  of  water  can  bie 
obtained  by  sinking  40  to  60  feet  in  most  of  the  country  contiguous  to  the 
Lachlan.     Clearing  costs  £2  10s.  to  £3 ;  fencing,  about  £30  a  milQ. 
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Grevfell^  Bar^nedman^  and  South  Condoholin, — These  districte  comprise 
all  classes  of  land,  but  the  general  character  of  the  country  is  undulating 
and  level,  bearing  ironbark,  box,  varieties  of  gum,  and  pine.  Wheat  is 
largely  grown,  and  the  district  is  suited  for  many  other  crops  and  fruit- 
growing. Water  conservation  is  necessary ;  tanks  and  dams  can  be  made  at 
the  cost  of  about  9d.  per  cubic  yard.  Clearing — Grubbing  timber,  about  £1 ; 
scrubbing,  about  5s.  an  acre.  Fencing — Ordinary  wire,  £30  to  £32  per 
mile ;  rabbit-proof  (Schedule  6)  fencing,  £55  to  £(50  per  mile. 

Grafton. 

Port  Macquarie, — This  district  can  be  recommended  to  the  beginner  with 
small  capital.  The  soil  is  rich,  and  many  branches  of  agriculture  can  be 
successfully  carried  on.  The  high  lands  are  grassed  with  good  natural 
fodder,  while  the  low  lands  are  clothed  with  what  is  locally  known  as  Swamp, 
seven  oats,  or  buffalo  grass,  and  for  autumn  or  winter  feed  it  is  unequalled 
for  dairying  or  fattening  purposes.  Tanks  or  dams  are  rarely  needed,  as  the 
country  is  well  watered,  and  droughts  of  long  duration  are  unknown.  The 
chief  drawback  is  the  periodical  flooding  of  the  Macleay.  Maize  thrives 
wonderfully,  and  citrus  fruits  do  very  well.  Dairying:,  pig  and  poultry 
farming,  are  industries  for  which  the  district  is  eminently  adapted. 

The  North  Coast  District. 
The  climate  of  the  north-eastern  portion  of  K'ew  South  Wales  is  marked  by 
great  and  sudden  variations  of  temperature.  Although  in  summer  the  heat 
is  at  times  very  great  during  the  daytime,  especially  on  the  banks  of  the 
rivers,  a  considerable  fall  in  the  temperature  takes  place,  and  in  most  parts 
cool  nights  are  enjoyed,  and  vegetation  which  has  suflered  from  the  heat  of 
the  day  becomes  refreshed. 

Hot  winds  are  of  comparatively  rare  occurrence,  and  in  all  respects  the 
climate  is  far  more  tolerable  than  is  supposed  by  most  residents  of  the 
southern  districts.  On  the  high  lands  towards  the  coast  the  climate  is  more 
equable,  not  reaching  the  extremes  of  heat  and  cold  recorded  on  lower  levels 
near  the  rivers. 

During  the  last  two  years  the  highest  shade  temperature  registered  at  the 
Experiment  Earm,  which  is  situated  on  the  Lismore-Ballina  road  at  an 
elevation  of  about  500  feet,  was  104  degrees  Fahr.,  the  lowest  being  35 
degrees  Fahr. 

For  some  years  the  frost  has  been  unusually  severe  in  its  effects  on  low 
lands,  in  some  places  destroying  fairly  well-grown  indigenous  trees.  This 
will  probably  tend  to  show  the  limits  within  which  the  cultivation  of  certain 
crops  should  be  confined,  in  order  that  farmers  may  reckon  with  some  degree 
of  certainty  on  saving  the  crops  they  have  planted. 

The  losses  through  "  frosted  "  cane  have  been  unusually  heavy ;  but  so 
far  as  we  can  learn  no  attempt  has  been  made  to  minimise  the  loss  by  adopting 
the  practice  of  "  windrowing  "  or  stacking  the  cane,  as  carried  out  in  the 
United  States.  As  it  is  impossible  for  the  mills  to  treat  all  the  cane  that 
becomes  "frosted"  within  the  time  necessary  to  save  it  under  ordinary 
conditions,  it  is  possible  that  the  adoption  of  the  system  of  "  windrowing," 
which  has  given  satisfactory  results  in  America,  may  greatly  reduce  the  loss 
and  make  the  sugar  industry  more  hopeful  from  a  climatic  point  of  view. 

The  selection  of  vigorous  plants  of  strong  varieties,  with  more  thorough 
tillage,  should  also  render  the  probabilities  of  its  still  proving  a  paying  crop 
much  greater  than  it  has  been  under  the  system  of  planting  and  cultivation 
far  too  generally  observed. 
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The  unequal  distribution  of  the  rainfall  is  also  a  source  of  difiSculty  to 

agriculturists,  as  usually  two-thirds  of  the  annual  rainfall  are  recorded  in 

the  first  quarter,  the  rain  during  the  latter  part  of  the  year  often  proving: 

insufficient  for  the  success  of  many  crops,  especially  in  the  red  volcanic  soil 

*  which  comprises  a  large  proportion  of  the  Eichmond  Eiver  district. 

The  alluvial  flats  of  the  Clarence,  Kichmond,  and  Tweed  Eivers,  which  are 
probably  unsurpassed  in  fertility  by  any  portion  of  the  colony,  do  not,  how- 
ever, suffer  to  the  same  extent  under  a  light  rainfall,  as  they  possess  far 
more  retentive  soils. 

The  dairying  industry  being  one  which  is  rapidly  becoming  of  great 
importance  in  these  districts,  much  attention  has  been  given  to  the  testing 
of  grasses  and  fodder  plants  for  the  purpose  of  ascertaining  the  most  profit- 
able varieties  for  culture.  A  full  report  of  these  trials  will  be  found  in  the 
Agricultural  Gazette  for  August,  1896.  Owing  to  the  prevalence  of  dry 
weather  and  cold  winds  in  winter  the  pastures  suffer  to  a  great  extent,  and 
the  subject  of  providing  for  that  season  by  growing  suitable  fodder  is  a  most 
important  one,  the  urgency  of  which  is  recognised  by  a  small  minority  only 
of  those  engaged  in  dairying,  most  of  them  being  averse  to  the  labour 
required  in  "  hand-feeding." 

During  the  summer  heavy  crops  of  fodder  can  be  raised  at  comparatively 
small  cost,  and  as  at  that  time  the  pastures  are  at  their  best,  provision  for 
winter  might  be  made  with  considerable  profit  to  those  engaged  in  dairy 
farming,  who  would  preserve  the  surplus  fodder  by  means  of  ensilage  for 
use  in  the  time  of  scarcity. 

Full  instructions  for  the  preparation  of  silage  are  given  at  page  101. 

Excellent  crops  of  barley,  vetches,  oats,  &c.,  may  be  raised  for  cutting  in 
the  winter,  and  for  the  early  part  of  the  season  late  sown  Planters'  Priend 
will  be  available. 

The  suitability  of  the  higher  lands  of  the  Eichmond  Eiver  district  for  the 
successful  culture  of  citrus  fruits  is  amply  demonstrated  by  the  fine  speci- 
mens of  trees  of  that  tribe  which  are  to  be  met  with  in  many  parts,  thriving 
in  spite  of  neglect  and  bad  treatment. 

The  volcanic  soil  is  so  well  drained  naturally  that  in  well  chosen  situations 
no  ill  results  follow  the  excessive  rains  of  our  periodical  wet  seasons,  as 
would  be  the  case  in  soils  more  retentive  of  moisture. 

The  subject  of  the  culture  of  citrus  fruits  is  exhaustively  dealt  with  by 
Messrs.  Benson  and  Allen,  page  272. 

The  cold  has  proved  too  severe  for  many  of  the  tropical  fruits  which  have 
been  tried,  while  others,  such  as  the  banana,  pineapple,  guava,  papaw,  mango, 
and  granadilla,  may  be  successfully  grown,  especially  on  the  eastern  slopes 
lying  towards  the  coast. 

Other  crops,  such  as  cane,  fibres,  cofiee,  oil  plants,  and  miscellaneous  pro- 
ducts, which  have  succeeded  or  appear  to  be  in  a  fair  way  to  succeed,  are 
dealt  with  in  detail,  and  the  methods  found  most  successful  in  their  culture, 
described. 

Gonlburn. 

Goulburn,  Orooktoell,  Ounning,  Collector^  Marulan, — This  district  is  better 
adapted  for  fruit-growing  than  general  agriculture,  on  account  of  hilly  and 
stony  nature  of  land,  except  in  patches.  The  soil  is  good.  Clearing  is  done 
by  grubbing  and  burning,  and  at  times  with  forest  devil,  at  from  £3  lOs.  to 
£4  lOs.  per  acre.  January  to  March  best  time  to  ringbark.  The  timbers 
used  for  fencing  are  water  gum,  peppermint,  stringybark,  and  mountain  ash, 
and  are  available  in  limited  quantity.     Pences  as  a  rule  are  posts  and  wire. 
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costing  from  £25  to  J532  a  mile ;  but  as  manupials  are  nmnerous,  caltivated 
areas  require  netting.  Apples,  pears,  plums,  apricots,  cherries,  gooseberries, 
quinces,  mulberries,  and  raspberries  thrive ;  walnuts  do  fairly  well ;  peaches 
are  liable  to  blight ;  the  codling  moth  is  troublesome ;  wheat,  oats,  rye, 
barley,  potatoes,  turnips,  pumpkins  do  well ;  sorghum  and  maize  best  crop/ 
for  ensilage.  The  district  is  generally  well  watered.  Plough  and  small  scoop 
are  genendly  used  for  dam-making.  The  natural  pasture  is  good,  and  is 
much  improved  by  admixture  of  rye,  white  clover,  cocksfoot,  and  other 
artificial  grasses. 

Boorowa, — This  country  is  well  adapted  for  general  agriculture,  and  there 
is  scope  for  dairying  and  fruit-growing. 

Harden,  Murrumburrah, — G-ood  cereal  country. 

Picton  and  Berrima, — This  district  is  to  a  great  extent  adapted  for 
dairying.  Wheat  and  oats  for  hay,  Planter's  Friend  and  broad-cast  maize 
for  ensilage,  are  among  the  principal  crops.  English  fruits  thrive  at  Berrima. 
The  water  supply  is  good.  Clearing  costs  £3  to  £5  per  acre ;  fencing,  £25 
to  £30  a  mile. 

Ta88, — Cultivation  has  not  received  general  attention  in  thia  district.  It 
is,  as  a  rule,  fairly  well  watered,  and  only  small  dams  are  required. 

Young, — Eidgy  and  undulating  country  of  granite  formation,  timbered 
with  white  and  yellow  box,  pine,  and  some  stringy -bark.  Especially  adapted 
for  wheat,  oats,  barley,  sorghums,  and  millet.  Cherries  and  plums  grow 
to  perfection  ;  grapes  and  apples  do  well.  Tank  or  dam  making  necessary, 
costing  on  an  average  about  8d.  to  Is.  a  cubic  yard.  Clearing,  about  £1  to 
£3  per  acre ;  fencing  (six- wire),  about  £30  a  mile. 

Hay. 

Hatfy  Hat/  North,  MUlston^  and  Milhton  JVbrM.— The  north-east  or 
Hillston  portion  is  principally  undulating  country,  the  greater  part  of  which 
is  covered  with  pine,  belar,  and  mallee  scrub,  interspered  with  open  country 
and  small  plains.  In  the  eastern  portion  there  are  strong  basalt  mountains, 
covered  with  carraway  scrub.     The  balance  of  the  country  in  the  district  is 

Erincipally  open  salt  and  cotton-bush  plains,  with  box  and  gum  on  river 
rontages,  and  in  scattered  clumps.  The  open  country  is  best  adapted  for 
grazing.  The  scrub  country,  when  cleared,  at  a  cost  of  from  £L  to  £2  per 
acre,  produces  good  wheat,  and  there  are  considerable  areas  of  loamy  soil  on 
which  lucerne  could  be  successfully  grown.  All  kinds  of  fruit  do  well,  and 
the  district  is  '*  early.*'  Ordinary  six-wire  fencing  costs  £27  10s.  to  £35  a 
mile,  rabbit-proof  netting  £20  to  £30  per  mile  more.  Tank-making  costs 
about  8d.  per  cubic  yard. 

Deniliquin, — Chiefly  pastoral  country,  but  there  are  considerable  areas 
suitable  for  agricultural  purposes.  The  flooded  portion  is  not  well  adapted 
for  farming,  but  in  the  red  loamy  districts  cereals  do  well,  v^'hile  vines  and 
fruit  of  all  kinds  thrive  to  perfection  on  the  sand-hills.  Pencing  costs  about 
£30  a  mile.  Clearing  costs  from  £1  to  £3  per  acre.  Tank-making  varies 
from  about  4d.  per  cubic  yard. 

J?aZrana7(/.— Farming  in  this  district  is  precarious,  the  rainfall  being 
insufficient,  and  the  soil  generally  poor. 

Ivanhoe, — ^This  district  is  used  for  weol-growing,  as  there  is  not  enough 
water  for  dairying  or  fruit-growing. 
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JUbmna. — The  conntry  is  generally  level,  intersected  by  belts  of  timber, 
and  occasional! J  loamy  sand,  hills  clothed  with  pine.  On  the  river  frontage» 
the  timber  is  red  gam.  Clearing  the  pine  costs  very  little ;  the  red  gum  runs 
into  £3  to  £5  an  acre.  Ordinary  wire  fence  £3U  a  mile.  It  is  generally 
considered  that  the  rainfall  is  too  uncertain  for  successtul  dairying,  but  by 
means  of  irrigation  a  great  variety  of  crops  and  fruit  could  be  produced. 

MaitlancL 

Sinffleton. — A  large  proportion  of  this  district  is  especially  adapted  for 
vineyards ;  but  lucerne,  maize,  barley,  and  vegetables  are  most  successfully 
grown  on  the  dark  heavy  rich  alluvial  loams,  and  summer  and  citrus  fruits, 
wheat,  potatoes,  and  root  crops  do  well  in  the  lighter  upland  loams.  The 
method  of  conserving  water  is  generally  by  means  of  a  tank,  with  the  earth 
excavated  thrown  up  to  form  a  dam.  Clearing  costs  £1  to  £4  an  acre. 
T'encing  varies  from  £30  a  mile. 

Merriwa. — ^The  chief  crops  are  maize  and  wheat.  The  district  is  well 
watered,  and  is  well  adapted  for  farming.  Lucerne  succeeds  well  on  the 
fiats,  and,  by  means  of  irrigation  from  the  good  water  supply  available,  most 
crops  could  be  grown. 

Qozford  and  Brislans  Water. — This  district  is  rough  and  broken  in  places, 
and  comprises  land  of  all  descriptions  from  poor  to  good.  Its  chief  advan- 
tage is  handiness  to  the  metropolis.  Maize  and  general  farm  crops  do  well, 
and  apples,  peaches,  nectarines,  quinces,  loquats,  some  varieties  of  plums, 
and  citrus  fruits  thrive.  Clearing  is  costly,  ranging  from  £10  to  £20  per 
acre.  The  usual  fence  is  split  posts  and  two-rail  with  wire  netting,  costing 
about  4s.  a  rod. 

Paterson  and  MmwellbrooJc, — A  considerable  portion  of  these  districts  i» 
well  adapted  for  farming,  dairying,  vine  and  fruit  growing.  Clearing  runs 
from  about  £1  to  £4i  an  acre,  while  the  average  cost  of  top-rail  wire  fence 
with  netting  or  palings  is  from  £40  to  £48  a  mile. 

Ca99ilis  is  essentially  grazing  country. 

Taree,  Stroud,  and  Dungog. — ^There  is  not  much  of  the  area  embraced  by 
these  districts  suitable  for  general  agriculture.  Maize  is  extensively  grown 
on  the  river  flats,  and  does  very  well.  Many  other  cropsj  such  as  lucerne,, 
potatoes,  and  sorghum,  do  well  in  places,  and  nearly  all  kinds  of  fruit  will 
grow.  Clearing  costs  from  £1  to  £4  an  acre,  and  a  two-rail  fence  costs,  as 
a  rule,  about  £32  a  mile. 

Metropolitan. 

Camphelltown,  Wollongong,  Kiama,  Nowra,  Milton^  and  Gerringong. — These 
districts  are  admirably  adapted  for  dairying,  and  the  greater  part  is  also 
suited  to  general  agriculture.  Grubbing  by  hand,  at  a  cost  of  from  £5 
to  £9  per  acre,  is  the  principal  mode  of  clearing.  Fencing  costs  about  14s. 
a  chain  in  districts  when  it  is  necessary  to  make  enclosures  vermin-proof. 

Windsor, — On  the  banks  of  the  Nepean,  Hawkesbury,  and  Colo  Bivers 
com  is  the  principal  crop.  Pumpkins,  melons,  turnips  are  also  largely 
grown.  During  this  season  large  areas  of  potatoes  and  onions  have  bNsen 
planted,  and  give  promise  of  a  good  yield.  Lucerne  and  oats  are  grown  to 
a  considerable  extent,  and  flourish.  In  early  years  wheat  was  largely  grown, 
but  now  rust  makes  its  appearance,  and  the  crop  is  not  persevered  with. 
Citrus  fruits  are  producea  to  perfection,  especially  in  the  Emu  Plains  and 
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Kurrajong  parts  of  the  district.  Stone  fruits  of  every  kind,  except  the 
cherry,  thrive,  and  numbers  of  new  orchards  are  being  laid  out.  There  are 
several  vineyards  in  the  district,  where  wine  is  extensively  made.  Straw- 
berries do  well,  and  high  prices  are  obtained  for  early  crops,  which  are 
grown  in  sandy  soil  at  the  head  of  the  Nepean  Biver,  and  in  many  other 
portions  of  the  district. 

Moree. 

Moree^  WariaJda^  and  Bingara, — Partly  mountainous,  with  rich  chocolate 
loam  and  sandy  soil,  and  partly  black  soil  plains  ;  but  owing  to  the  mechani- 
cal difficulty  of  working  this  black  soil,  agriculture  can  scarcely  be  carried 
on  at  a  profit.  Around  Warialda  there  is  a  considerable  area  well  adapted 
for  wheat,  oats,  maize,  lucerne,  and  fruit.  Timber— ironbark,  pine,  oox, 
belar,  and  brigalow.  Clearing  costs  from  158.  to  £3  per  acre,  according  to 
nature  of  timber.  Fencing  from  £25  per  mile  to  £35.  Tanks  of  consider- 
able size  indispensable. 

Walgett. — The  soil  is  well  adapted  for  fruit  and  farm  crops,  but  water 
supply  precarious. 

Orange. 

Bathurst — The  soil  around  Bathurst  (disintegrated  granite  and  Silurian 
rocks)  appears  to  be  shallow  in  many  places,  but  the  alluvial  fiats  on  the 
banks  of  the  Macquarie  Eiver  and  its  tributaries  are  deep  and  extremely 
fertile,  and  here  could  be  raised  with  a  little  care  enormous  crops  of  various 
kinds.  Lucerne  and  tobacco  are  grown  on  these  fiats,  and  thrive  well. 
The  principal  crops  grown  are  wheat  for  grain  and  oats  for  hay. 

Qarcoar, — There  is  not  much  land  available  that  is  suitable  for  general 
farming  purposes,  but  what  there  is  will  produce  wheat,  potatoes,  oats, 
lucerne,  and,  under  good  cultivation,  turnips.  Fruit  does  well.  The  natural 
supply  of  water  is  good.     Clearing  and  fencing,  see  Orange. 

Cowra, — Generally  suitable  for  agriculture.  Red  soil  of  basaltic  forma- 
tion. Natural  water  supply  poor.  Well  adapted  for  fruit-growing.  Clearing 
and  fencing,  see  Orange. 

Lithgow, — There  is  only  a  small  proportion  of  this  district  fit  for  agricul- 
ture. Cereals  and  fruits  adapted  to  a  cool  climate  do  well  in  places. 
Stringybark,  box,  and  gum,  with  a  little  ironbark,  are  the  principal  timbers. 
Clearing  costs  from  £2  to  £8  per  acre.  Fencing — ^log,  £16  to  £40 ;  wire 
netting,  £40  per  mile. 

Molong. — Eed  soil,  white  box  forest  country,  well  adapted  for  farming 
and,  in  parts,  fruit-growing.  The  natural  water  supply  is  fair.  Dairying 
could  be  carried  on,  but  much  would  depend  upon  the  seasons.  Lucerne 
will  do  well.     Clearing  and  fencing,  tee  Orange. 

Mudgee. — Parts  of  this  district  are  fairly  adapted  for  agriculture,  but  the 
country  is  very  hilly.  Grapes  and  English  fruits  do  well,  and  on  the  flat 
country  there  is  considerable  scope  for  dairying. 

Orange, — There  is  not  much  land  available  in  this  district  for  agriculture. 
"What  there  is  produces  excellent  crops  of  cereals,  pumpkins,  and  roots. 
English  fruits  t Drive  to  perfection.  The  fattening  of  crossbred  sheep  is  an 
industry  for  which  this  district  affords  considerable  scope.  Clearing  varies 
in  cost  from  £1  to  £3  an  acre,  while  fencing  in  the  level  country  (six  or 
seven  wire ;  eight  wires  would  be  required  for  crossbreds)  runs  from  £26 
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to  £80  per  mile.  In  the  rough  and  thickly-timbered  country  a  good  stud  or 
drop  fence,  lasting  about  six  years,  can  be  elected  at  a  cost  of  £16  to  £20 
a  mile. 

Wellington.  —The  river  or  creek  flats  well  adapted  for  general  farming  and 
dairying ;  the  gently  undulating  country  suitable  for  wheat  growing,  orchards 
(all  classes  English  fruit),  and  vineyards;  the  balance  of  the  country  best 
fitted  for  grazing.  Clearing  and  fencing  costs  about  the  same  as  the  rates 
quoted  for  Orange. 

Tamworth. 

Coonaharahran. — The  district  is  well-adapted  for  general  farming  and 
fruit-growing.  All  areas  available  for  farming  require  clearing,  which  can 
be  done  from  £1  to  £4i  per  acre,  according  to  density  of  timber,  and  whether 
ringbarked  or  green.  Marsupial- proof  fences  are  necessary  for  cultivated 
areas.  Tanks  of  about  2,000  yards  capacity  are  found  to  answer  best. 
Dams  do  not  last  long.  Wheat,  maize,  and  lucerne  do  very  well.  The 
native  grasses  are  mostly  "  reedy,"  and  require  to  be  eaten  down  by  large 
stock,  when  a  fairly  soft  grass  springs  up,  especially  in  ringbarked  country. 

MurrurundL — Wheat,  oats,  barley,  maize,  lucerne,  rape,  and  most  fodder 
crops  do  well.  Eruit  in  parts  does  splendidly.  The  district  is  permanently 
watered  by  creeks.     Clearing  and  fencing — see  Tamworth. 

Narrahriy  Ghinnedah^  and  Coonaharahran. — Chiefly  plain  country;  open  box 
and  pine  forest.  The  climate  is  fairly  reliable ;  the  soil,  with  the  exception  of 
a  considerable  area  between  Narrabri  and  Coonabarabran,  including  Bara- 
dine,  and  skirting  Pilliga  and  Wee  Waa,  is  excellent.  Water  is  obtainable 
in  many  parts  by  sinking.  Land  intended  for  cultivation  is  usually  ring- 
barked— the  best  time  to  do  this  is  after  heavy  rains — and  left  three  or  four 
years,  when  the  trees  are  burnt  off,  or  the  green  timber  may  be  hauled  down 
(p.  133).  Marsupial-proof  fences  for  cultivated  areas  are  necessary.  Grapes, 
figs,  quinces,  and  citrus  fruits  thrive.  Other  fruits  have  not  received  much 
attention.  Nearly  all  ordinary  farm  crops— especially  wheat,  maize,  and 
vegetables — do  well.  For  dairying,  irrigation  on  a  small  scale  might  be 
advisable,  in  order  to  make  sure  of  regular  supplies  of  green  fodder. 

Tamworth. — The  river  Peel  flows  through  this  district.  The  alluvial  flats 
along  its  banks  are  extremely  fertile,  and  large  crops  of  various  kinds  are 
produced  on  those  portions  under  cultivation.  Above  these  flats  are  the 
uplands,  gently  undulating  away  for  miles  to  the  south,  south-west,  and 
west,  and  hardly  any  of  this  country  is  under  cultivation,  although  it  is 
capable  of  producing  excellent  crops  of  cereals,  vegetables,  or  fruits.  On 
the  alluvial  flats,  the  farmers  cultivating  very  small  areas  make  good 
incomes.  On  these  flats  are  located  many  small  farmers,  chiefly  Chinese, 
who,  in  dry  seasons,  irrigate  their  land  from  wells  in  a  very  primitive 
manner,  and  produce  good  crops  of  cereals,  vegetables,  tobacco,  and  lucerne, 
much  of  which  is  sold  green,  for  use  in  the  town.  Excellent  lucerne  seed 
is  produced  here  also.  The  chief  crop  grown  in  this  district  is  wheat,  and 
the  yield  of  this,  under  favourable  circumstances,  is  very  great,  as  much  as 
sixty  bushels  to  the  acre  having  been  obtained.  Maize  and  potatoes  yield 
excellent  crops  under  irrigation,  and  as  there  seems  to  be  a  good  supply  of 
underground  water,  irrigation  could  be  carried  out  to  a  certain  extent  inex- 
pensively by  the  aid  of  windmills.  Hungarian  millet  and  sorghum  yield 
immense  crops  in  the  dry  seasons  when  irrigated  ;  at  the  same  time,  that  not 
irrigated  will  barely  grow.  Fruit  of  great  variety  and  in  great  quantity 
could  be  produced  here;  peaches,  nectarines,  plums,  grapes,  olives,  figs, 
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lemoDS,  Ac,  thriving  well.  In  the  colder  parts  of  the  district  (near  Nimdle), 
raspberries,  gooseberries,  strawberries,  and  all  kinds  of  English  fruit  grow 
and  bear  in  great  perfection.  Within  a  short  distance  of  Tamworth  are 
immense  quantities  of  mountain  limestone,  which  will  be  of  considerable 
value  for  agricultural  and  other  purposes.  The  quality  of  the  lime  made 
from  this  limestone  is  excellent.  The  timber  consists  of  box,  ironbaric, 
striugjbark,  redgum,  and  pine.  Clearing  costs  from  £1  to  £ji  per  acre; 
fencing,  about  £80  a  mile. 

Wagga  Wagga. 

Alhury, — Cereals  of  all  kinds,  lucerne,  tobacco,  grapes  for  wine-making, 
and  all  kinds  of  fruit  do  well.  There  is  considerable  scope  on  the  river  flatH 
for  dairying.  The  cost  of  conserving  water  is  nominal;  natural  supply 
ample. 

Chotamundra. — A  considerable  portion  of  the  district  suitable  for  small 
farms,  fruit  and  vine  growing,  bee-farming,  poultry-raising  (especially 
turkeys).  "Water  supply  precanous — tanks  and  dams  necessary.  Excava- 
tion costs  about  6d.  a  cubic  yard ;  clearing  scrub,  Is.  6d.  to  2s.  6d. ;  green 
timber  about  £1,  and  dead  trees  about  10s.  an  acre.  Fencing  (6- wire), 
about  £30  a  mile ;  drop  fence,  where  timber  is  procurable,  £20, 

Corowa, — Cereals  (with  the  exception  of  maize),  fruit  of  all  kinds,  and 
grapes  particularly,  do  remarkably  well.  Lucerne  is  found  to  succeed,  and 
large  areas  are  now  under  that  crop  for  pasture.  It  is  necessary  to  conserve 
water.  Tanks  of  not  less  than  2,000  yards  are  recommended.  Cost  of 
excavation  averages  about  9d.  a  cubic  yard.  Most  of  the  timber  has  been 
ringbarked,  and  clearing  is,  therefore,  not  a  heavy  item.  Fencing  costs  about 
£80  a  mile. 

Qundagai, — A  considerable  portion  of  this  district  is  well  adapted  for  the 
purposes  of  the  small  farmer.  Fruit  does  splendidly.  There  is  scope  for 
dairying,  bee-keeping,  and  poultry-raising  (especially  turkeys).  Water 
supply  very  good ;  clearing  costs  from  £1  to  £2  an  acre,  but  price  varies 
considerably;  fencing  (G- wire),  about  £30  a  mile.  Where  suitable  timber 
is  available  a  substantial  drop  fence  can  be  erected  for  about  £20. 

Jerilderie, — This  is  essentially  a  grazing  and  wheat-producing  district,  but 
is  well  adapted  for  general  farming  and  the  production  of  fruit.  Water 
conservation,  by  means  of  tanks,  is  a  necessity,  and  excavation  costs  from 
4td.  to  6d.  a  cubic  yard ;  fencing  costs  about  £30  a  mile,  but  clearing  is 
not  a  big  item. 

Narrandera. — This  district  is  well  adapted  for  the  production  of  a  great 
variety  of  farm  crops  and  fruit.  Nearly  two-thirds  of  the  area  comprise 
red  loamy  soil,  deep  and  very  easy  to  work ;  a  portion  sandy  ridges,  also  fit 
for  cultivation  ;  the  balance,  stiff  clay  suitable  lor  grazing,  but  unfit  for  the 
plough.  The  river  fists  are  rich,  but  cannot  be  cultivated  on  account  of 
uncertainty  of  floods.  At  present  wheat  is  the  principal  crop,  but  wherever 
fruit  and  miscellaneous  crops  have  been  tried  they  have  socceeded  admirably. 
It  is  necessary  to  conserve  water  in  tanks.  Excavation  costs  from  7d.  to 
lC<f  p^r  cubic  yard.  Clearing  is  merely  nominal — tbe  pine  forest  costing 
atvat  £1  or  a  little  more  per  acre.  There  is,  however,  eonnderable  demand 
at  the  iocal  timber  mills  for  pine,  and  all  fair  sised  tisees  can  be  disposed  of 
at  proiitable  rates.     Wire  ftmdng  costs  about  £30  to  £36  per  mile. 

Tumut, — ^Tbis  is  a  wonderfully  fertile  district,  having  vb<mt  23,009  aoreB 
of  alluvial  land  and  about  170^tf  acres  of  rich  forest  haid.    The  chief  crops 
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grown  are  maize,  wheat,  hay,  and  tobacco.  Compared  with  other  maize- 
growing  districts  of  Australia  and  America  the  yield  in  this  district  is 
extremely  high,  and  tobacco  will  give  from  10  to  20  cwt.  per  acre.  18  tons 
of  potatoes  nave  been  taken  from  one  acre  on  the  alluvial  flats.  Lucerne 
also  does  well.  Pears,  apples,  plums,  apricots,  peaches,  nectarines,  cherries, 
walnuts,  almonds,  grapes,  raspbeu^ries,  strawberries,  blackberries,  gooseberries, 
and  figs  produce  enormous  crops  of  fruit  of  excellent  quality.  Barley, 
rye,  &c.,  grow  splendidly. 

Urana.— This  district  is  chiefly  devoted  to  sheep.  Cereals  and  many  kinds 
of  fruit  do  well.  Tanks  and  dams  which  are  indispensable  are  excavated  at 
about  7d.  a  yard.  ^  Clearing  is  not  a  big  item. 

Wagga  Wagga. — The  capabilities  of  this  district  can  best  be  ascertained 
by  perusal  of  the  list  of  crops  produced  at  the  Department  Experiment 
Parm.  There  are  approximately  over  2,000,000  acres  of  land  in  the  district 
similar,  and,  in  some  cases,  superior  to  that  of  the  Farm.  Clearing  is  done 
for  about  £2  lOs.  an  acre,  and  fencing  costs  from  £80  to  £36  a  mile — 
in  some  parts  a  little  more.  Water  has  to  be  conserved  in  tanks,  and 
excavation  costs  9d.  to  Is.  a  yard. 
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By  H.  C.  RUSSELL,  B.A.,  C.M.G.,  F.R.S., 
Government  Astronomer. 

Bain  and  Temperature  Maps^  New  South  Wales. 

The  four  following  maps  of  New  South  Wales  have  been  prepared  with  the 
object  of  placing  before  farmers  and  others  the  most  important  particulars 
of  the  climate. 

The  first  of  these  maps  gives  for  each  square  degree  in  the  Colony  the 
average  annual  rainfall,  and  this  mean  has  in  all  cases  been  derived  from  a 
number  of  stations  with  observations  extending  over  a  series  of  years. 
Accidental  variations,  due  to  violent  local  rainstorms,  are  in  this  way  pre- 
vented from  distorting  the  average.  It  is  of  course  well  known  that  in 
droughty  years  rains  are  very  local ;  they  come  on,  in  most  cases,  with 
severe  thunderstorms,  covering  small  areas,  and  at  times  a  distance  of  10 
miles  may  suflBce  to  separate  two  rainfalls,  one  of  which  is  eight  or  ten  times 
the  amount  of  the  other.  On  the  other  hand,  good  seasons  are  marked  by 
rainfall  evenly  distributed  over  large  areas. 

In  preparing  this  map,  each  square  degree  was  treated  as  if  wholly 
separated  from  others,  and  when  the  average  rainfall  had  been  computed 
from  the  available  observations  made  in  it,  the  average  was  written  down, 
and  the  next  degree  taken  and  treated  in  the  same  way. 

When  the  map  was  finished  one  very  remarkable  fact  became  evident, 
which  is,  that  following  each  degree  of  latitude,  and  beginning  in  the  extreme 
west,  the  rainfall  steadily  increases;  while,  if  the  degrees  of  longitude  are 
followed  down,  there  is  very  little  variation  until  we  approach  the  lliver 
Murray,  where  it  begins  to  increase,  as  if  the  oceans  to  the  south  and  east 
each  had  the  effect  of  increasing  the  rainfall ;  and  such  is  in  all  probability 
the  fact. 

Annual  average  Bainfall. 

The  question — What  is  the  best  form  of  presenting  to  the  busy  man  the 
facts  which  result  from  rainfall  observations  ? — has  been  answered  in  various 
ways ;  and  rain-maps,  made  with  the  object  of  presenting  to  the  eye  in  a 
shape  easily  received  the  results  of  volumes  of  figures,  may  be  divided  into 
three  kinds.  Eirst,  those  in  which  varying  shades  or  intensities  of  colour 
convey  to  the  mind's  eye  the  amount  of  the  rainfall  in  difEerent  parts  of  a 
country,  or  it  may  be  of  the  whole  world.  Por  example,  we  have  the  rain- 
maps  published  by  the  Meteorological  Department  of  India,  in  which  nine 
shades  of  the  same  colour  (blue)  are  used  to  indicate  districts  in  which 
different  quantities  of  rain  fall,  the  amount  varying  from  0  to  100  inches. 
The  same  method,  with  variations,  has  been  adopted  in  America,  Canada, 
Victoria,  South  Australia,  France,  Germany,  and  other  countries,  and  the 
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fiame  method  was  used  by  Professor  Elias  Loomis  in  picturing  on  a  map  of 
the  world  the  amount  of  rainfall  in  every  place  where  it  is  known. 

This  method  is  undoubtedly  valuable  to  the  student  who  is  looking  at  the 
question  of  general  distribution  of  rain  over  large  areas,  but  it  does  not  give 
the  practical  and  easily-read  details  wanted  by  the  agriculturist  and  others. 
The  jump  from  one  shade  to  another  is  sometimes  as  much  as  10  inches,  and 
it  must  be  admitted  that  this  method  of  picturing  the  rainfall  fails  to  give 
that  fullness  of  information  which  other  methods  afford,  and  in  that  which 
follows  the  average  annual  rainfall  for  each  square  degree  is  given. 

Second,  we  have  the  diagram  form  of  rain-map.  One  of  the  earliest  of 
these  was  our  spot-map,  as  it  is  familiarly  called,  in  which  a  round  spot 
indicates  the  locality  of  each  observer  and  the  quantity  of  rain  recorded.  In 
Java  spots  are  used,  but  all  are  the  same  size ;  and  the  quantity  of  rain  is 
show^n  by  the  number  of  rings  in  a  spot,  not  by  the  diameter  of  the  spot, 
and  it  does  not  convey  to  the  eye  the  relative  quantity  of  rain  so  well  as  that 
in  which  the  size  of  the  spots  is  in  proportion  to  the  amount  of  rain. 

In  1880  Mr.  Gr.  J.  Symons,  the  well-known  author  of  "  British  Eainfall," 
adopted  a  diagram  form  in  which  a  simple  spot  indicates  an  average  quantity 
of  rain.  The  signs  -h  and  —  show  excess  or  defect  of  rainfall  from  10  to  25 
per  cent.,  either  sign  enclosed  by  a  ring,  quantities  over  25  per  cent.  The 
same  author,  in  1884,  made  a  diagram  in  which  the  length  of  a  vertical  line 
shows  the  quantity  of  rain  in  each  month,  and  twelve  such  lines  placed  side 
by  side  show  the  rainfall  for  the  year  for  each  district  in  which  they  are 
placed.  The  Meteorological  Office  of  the  United  States  draws  on  some 
rain-maps  lines  of  eqtlal  rainfall  in  addition  to  the  shading,  which  define 
more  clearly  the  limit  over  which  the  same  quantity  has  fallen. 

Third,  those  in  which  the  quantitv  of  rain  is  shown  by  actual  figures, 
located  so  that  they  indicate  the  rainfall  for  the  district  in  which  they  are 
placed.  One  of  the  first  of  these,  if  not  the  first,  forms  part  of  the  report 
on  the  meteorology  of  the  Bombay  Presidency  for  1878,  and  shows  the  rain- 
fall there  for  1874  and  previous  years.  In  this  the  country  is  divided  by 
red  lines  into  small  areas,  in  which  each  individual  record  is  given  in  black 
ink,  and  the  mean  of  all  is  given  in  red  ink  ;  but  the  effect  is  not  pleasing, 
and  the  information  not  rapidly  assimilated. 

In  New  South  Wales  we  first  used  large  figures,  locally  placed,  to  indicate 
the  mean  rainfall  over  this  Colony  in  1883.  The  figures  were  large  enough 
to  be  read  at  a  distance  of  6  or  8  feet,  the  object  being  to  make  it  possible 
to  see  the  quantities  easily ;  and  they  are  so  conspicuous  that  they  remain  as 
a  mental  picture  not  easily  forgotten.  At  that  time  observers  were  not  so 
numerous  as  they  are  to-day,  and  for  considerable  areas  there  were  no 
observers.  The  number  has  gradually  increased,  and  is  now  more  than  1,500. 
In  the  new  edition  of  the  1892  map  which  follows,  we  have  been  able  to  get 
several  stations  in  each  square  degree  of  the  Colony.  The  mean  of  the  records 
in  each  square  degree  has  been  taken  as  the  average  rainfall  for  that  area, 
and  this  quantity  is  shown  to  the  nearest  quarter  of  an  inch  in  large  figures 
on  the  degree,  while  other  smaller  figures  show  the  number  of  years  over 
which  the  observations  have  extended,  and  the  number  of  stations  used  to 
find  the  mean. 

This  rain  map  gives  most  complete  information  about  the  average  rainfall 
of  the  country,  and  at  the  same  time  it  shows  in  a  conspicuous  manner  lines 
of  equal  rainfall,  and  makes  prominent  areas  of  heavier  rainfall ;  and  it  gives 
at  the  same  time  what  the  shaded  map  cannot  give,  viz.,  the  actual  variations 
in  the  rainfall  in  each  of  the  square  degrees  of  these  areas  of  heavier  rain.  It 
was  specially  prepared  to  meet  the  wants  of  the  pastoralist  and  agriculturist. 
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It  will  be  noted  that  the  amount  of  rain  increasee  with  remarkable  regu- 
larity in  each  latitude  from  west  to  east,  aave  here  and  there  a  slight 
irregularity  due  to  differences  of  elevation,  and  in  one  or  two  instances  to 
the  records  not  having  extended  over  a  sufficient  number  of  years  to 
eliminate  the  effect  of  dry  periods.  There  are,  bowever,  one  or  two  places 
where  the  variation  from  tbis  regularity  cannot  be  explained  in  this  way, 
notably  the  head  of  the  Hunter  Kiver  valley,  where  proximity  to  the  sea 
and  the  mountainous  character  of  the  country  would  lead  us  to  expect  a 
greater  rainfall  than  that  shown.  There  are  ten  stations  there,  and  records 
extend  over  twenty-three  years  ;  so  that  there  must  be  some  local  condition 
affecting  tbe  rainfall. 

It  will  be  observed  that  the  lowest  average  annual  rainfall  in  the  whole 
Colony  is  found  in  the  extreme  west,  and  is  9i  inches.  Along  the  valley  of 
the  Darling  it  is  from  10  to  18  inches,  and  along  the  valley,  of  the  Murray 
it  is  from  12  to  26  inches,  while  our  heaviest  average  rainfall  (73i  inches), 
is  found  on  the  Tweed  River,  which  runs  at  the  foot  of  a  range  of  mountains, 
some  of  which  rise  to  a  height  of  5,000  feet,  and  cause  this  heavy  rainfall  by 
intercepting  the  east  and  south-easterly  winds. 

This  average  rainfall  map  includes  ail  the  rainfall  records  up  to  the  end  of 
1895, 

Average  Rainfall  in  each  Month. 

At  first  si^ht  this  map  looks  like  a  confuse'd  mass  of  figures,  but  that 
impression  disappears  as  soon  as  the  method  of  apanging  the  figures  is 
understood.  In  the  first  place,  each  square  degree  in  the  Colony  is  treated 
as  quite  independent  of  all  the  others,  and  the  average  rainfall  in  that  degree 
for  each  month  of  the  year  was  calculated  from  the  rainfall  records  in  it. 
The  quantities  of  rain  m  each  month  are  then  expressed  in  the  usual  way  in 
inches  and  hundredths  of  an  inch,  and  the  months  of  the  year  are  arranged 
in  four  rows,  each  row  covering  a  quarter  of  the  year — thus  the  first  row  in 
each  degree  reads  January,  February,  March  ;  the  second,  April,  May,  June ; 
the  third,  July,  August,  September;  the  fourth,  October,  November, 
December. 

Now,  let  us  assume  we  want  to  know  what  rain  to  expect  in  each  month  in 
some  particular  place — say  Bourke.  We  refer  to  the  map  and  find  it  is 
situated  in  a  degree  in  which  the  average  rainfall  for  Januair  is  2*63  in. ;  for 
February,  200  in. ;  for  March,  206  in. ;  for  April,  1-37  in. ;  for  May,  1*56  in. ; 
for  June,  1-35  in. ;  for  July,  1*23  in. ;  for  August,  0*97  in. ;  for  September, 
1*16  in. ;  for  October,  1*22  in. ;  for  November,  1-21  in. ;  for  December, 
1*57  in.  January  is  thus  seen  to  be  the  wettest  month  with  2'63  in.,  and 
August  the  driest  with  0*97  in. 

One  reference  to  the  map  shows  that  this  mechanical  arrangement  of  the 
figures  gives  the  desired  information  in  much  less  space,  and  is  much  easier 
to  read  than  in  any  ordinary  tabular  form.  Let  us,  for  the  sake  of  com- 
parison, take  another  degree — that  in  which  Lismore  is  situated — and  the 
corresponding  monthly  rainfalls  stand  out  in  remarkable  contrast  with  those 
for  Bourke.  In  January,  they  have  8*50  in. ;  February,  864  in. ;  March, 
12-74  in, ;  April,  782  in. ;  May,  673  in. ;  June,  4*17  in. ;  July,  4*58  in. ; 
August, 4'32 in. ;  September, 383 in. ;  October, 3'76 in. ;  November, 3*88 in. ; 
December,  4*96  in.;  while  here,  the  wettest  month,  March,  has  12*74  in. ; 
and  the  driest,  October,  3*75  in. 

In  the  northern  districts  west  of  Bourke,  January  is  the  wettest  month 
of  the  year,  and  the  half  year,  January  to  June,  has  much  more  rain  than 
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the  second  half.  Eastward  of  Boorke,  Eebruaiy  beeins  to  claim  with 
January  the  highest  rainfall,  and  the  proportion  of  rainfall  for  the  second 
half  of  the  year  is  much  better ;  and  from  Walgett  eastward,  February  is 
generally  the  wettest  month  until  we  reach  the  highest  lands,  where  the 
rainfall  is  rery  much  greater  than  it  is  at  Bourke,  and  then  January  again 
takes  the  lead  for  quantity  of  rain. 

On  the  northern  coast,  March  is  the  wettest  month,  with  January,  February, 
and  April,  in  many  places  nearly  equal ;  and  although  there  is  more  frequent 
rain  on  the  coast  m  the  latter  half  of  the  year,  the  first  half  still  maintains  its 
superiority  as  to  quantity.  In  the  extreme  west  of  the  central  districts,  about 
Broken  Hill,  Wilcannia,  and  Menindie,  May  is  the  wettest  month,  and  the 
rainfall  in  the  second  half  of  the  year  is  better  than  the  first  in  some  cases; 
Eastward  from  this  area  for  200  miles,  the  wettest  month  oscillates  between 
January  and  February,  and  in  these  districts  there  is  a  noteworthy  increase 
in  the  quantity  of  rain  generally,  and  in  the  first  half  of  the  year  particularly, 
and  also  in  what  may  be  called  the  wheat-growing  months,  October  and 
l^oyember ;  thence  further  east  to  the  high  lands  the  rainfall  of  the  second 
half  of  the  year  gradually  becomes  greater  than  that  of  the  first  half,  and  in 
cases  includes  the  wettest  month,  the  fall  during  October,  November,  and 
December  being  favourable  to  wheat-growing.  Still  in  the  central  districts, 
but  on  the  coast,  February,  March,  and  May,  by  turns,  represent  the  wettest 
month,  and  the  latter  half  of  the  year  has  an  abundant  rainfall. 

In  the  southern  districts  west  of  Balranald,  May,  or  October  is  the  wettest 
month,  and  the  latter  half  of  the  year  has  a  good  rainfall.  In  Biverina, 
between  Balranald  and  Tirana,  May  is  in  all  places  the  wettest  month,  while 
tbe  rain  of  the  latter  half  of  the  year  is  about  equal  to,  and  in  some  cases 
better  than,  during  the  first  half.  From  Urana  eastward  to  the  mountains 
the  wettest  month  on  the  Lachlan  is  January.  '  In  the  district  indicated  by 
Temora,  Wagga  Waega,  Albury,  and  Urana,  the  wettest  month  is  in  some 
places  October,  and  the  rainfall  in  the  latter  half  of  the  year  is  equal  to,  or  in 
some  places  greater  than,  that  of  the  first  half  of  the  year.  On  the  high 
lands,  here,  as  in  the  north,  January  is  the  wettest  month,  and  January, 
February,  March,  October,  November,  and  December  have  much  more  rain 
than  the  other  six  months. 

It  is  needless  to  go  into  greater  detail ;  the  information  is  designed  to  be 
read  in  detail  on  the  map,  where  locality  as  well  as  quantity  of  rainfall  are 
given  in  the  most  convenient  form  for  reference,  and  the  suitability  of  the 
rainfall  for  wheat-growing  and  other  purposes  can  be  seen  at  a  glance. 

Places  where  wheat  cannot,  and  others  where  it  can,  be  grown, 
because  the  rain  is  abundant  in  the  spring  and  early  snnuner. 

For  instance,  it  would  be  folly  to  try  and  grow  wheat  in  the  extreme 
north-western  districts,  not  only  because  the  rainfall  is  much  below  the 
quantity  (20  inches  per  annum)*  which  is  required  for  that  purpose,  but  also 
because  of  the  fact  that  the  bulk  of  the  rainfall  is  in  the  first  half  of  the 
year.  These  relations  gradually  improve  in  every  direction,  east,  south-east, 
and  south,  as  we  leave  the  north-west,  and  reach  their  most  favourable 
relations  in  eastern  Biverina,  where  the  rainfall  is  specially  favourable  for 
wheat-growing. 

-    —    ■  —  -■  ■      ■     ■     ■  ■  1* 

*  For  the  20-inoh  limit  Bee  average  "  Aanual  Bainfall  Map." 
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Temperature* 

Temperature  is  one  of  the  most  important  factors  of  climate  in  relation  to 
vegetation,  and  two  maps  have  been  prepared  with  the  object  of  making  the 
temperature  conditions  of  each  part  of  the  Colony  easily  accessible.  For  this 
purpose  the  Colony  is  divided  into  square  degrees,  and  the  figures  necessary 
to  give  the  desired  information  are  placed  in  each  square. 

The  Map  sliowing  Seasonable  Temperatures,  j 

In  this  map  there  is  given  in  the  comers  of  each  square  degree  the  shade  • 

temperatures  of   Spring,  Summer,  Autumn,  and  Winter;    Spring  in  the  ■ 
upper  left,  and  Summer  in  the  right-hand  corner.     In  the  centre  the  average 

annual  shade  temperature ;  also  the  highest  shade  temperature  ever  recorded,  j 

and  the  lowest.     That  is  the  extremes  of  temperature  to  which  plants  may  j 

be  for  a  short  time  subjected.  j 

The  extreme  range  of  temperature  in  the  hottest  part  of  the  western 
districts,  in  the  course  of  years,  is  invariably  less  than  100*^.  The  highest 
shade  temperature  in  the  Colony  during  the  20  years  over  which  records  for 
the  Western  Districts  extend  is  127*0°,  at  Bourke,  and  the  lowest  shade 
temperature  ever  recorded  there  is  280°.  The  extreme  range,  therefore,  at 
Bourke  is  990°.  The  nearest  approach  to  the  temperature  and  range  at 
Bourke  which  is  to  be  found  in  the  I^orthern  Districts  is  a  max.  of  119*9^,  on 
the  Barwon  iiiver,  near  CoUarendabri,  with  an  extreme  low  temperature  of 
211°,  and  range  98*8°.  In  the  south-western  parts  of  the  Colony  the  records 
of  very  high  temperature  cover  a  wider  area  than  they  do  in  the  northern. 
Thus,  at  Deniliquin,  we  find  an  extreme  temperature  of  122  0° ;  at  Euston, 
124*6° ;  and  at  Balranald,  125'5°,  which  is  the  nearest  approach  to  the 
Bourke  temperature.  At  Balranald,  also,  it  is  much  colder  in  winter,  having 
once  fallen  to  19*7°,  which  makes  the  extreme  range  there  105*8° — greater, 
therefore,  than  Bourke,  and  the  nearest  approach  to  that  at  Kiandra. 

At  Bourke  the  greatest  variation  of  temperature  in  one  day  is  50° ;  at 
Wilcannia,  54°  ;  at  Walgett,  50°  ;  at  Deniliquin,  59°  ;  at  Forbes,  52°  ;  at 
Dubbo,  49° ;  at  Mudgee,  46°  ;  at  Bathurst,  47° ;  at  Armidale,  43° ;  at  Cooma, 
63°  ;  at  Newcastle,  35° ;  at  Sydney,  36. 

It  will  be  observed  that  the  temperature  range  in  one  day  gradually 
increases  as  we  go  southwards  and  away  from  the  comparatively  uniform 
temperature  of  the  Tropics. 

Average  Monthly  Temperature  in  the  Shade. 

The  average  monthly  temperature  in  each  square  degree  is  shown  in  this 
map,  and  has  been  computed  from  all  the  available  temperature  observations 
in  each  degree. 

The  names  of  the  months  are  given  in  the  upper  left-hand  corner  of  the 
map,  and  are  to  be  understood  as  applying  to  ail  the  other  squares  in  the 
same  order. 

In  reading  this  chart  it  must  be  borne  in  mind  that  proximity  to  the  sea 
and  increased  altitude  reduce  the  temperature  in  the  Eainfall  Eeport  of  1892. 
It  is  shown  that  a  rise  in  altitude  of  350  to  400  feet  reduces  the  average 
temperature  1°,  and  in  some  cases  200  feet  is  enough  to  cause  a  fall  in 
temperature  of  1°. 
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Evaporation  at  Sydney. 


Tear. 

Total  from  Earth. 

Total  from  Water. 

Total  amount 
of  Wind. 

Total  RainfaU. 

inches. 

inches. 

milee. 

inches. 

1885 

21-640 

30024 

83-477 

39-908 

1886 

80-802 

33-669 

88101 

39-426 

1887 

31-877 

33  368 

91-785 

60164 

1888 

80-216 

36-287 

81120 

23014 

1889 

26-390 

31-368 

81*652 

67158 

1890 

25-476 

31027 

85-249 

81-418 

1891 

26-962 

32085 

81-G88 

55-802 

1892 

27-247 

29-362 

79-293 

69-256 

1898 

25-480 

81-128 

81-217 

49-901 

1894 

25-609 

81-090 

80-100 

38-221 

1895 

26-378 

33-537 

86-978 

31-856 

Eyaporation. 

Ayebaob  Monthly  and  Yearly  Eraporation  at  Stations  in  N.S.W. 


Jan. 


Feb. 


liar. 


April. 


May.  I  June. 


July. 


Auff. 


Sept. 


Oct.       No%'. 


Dec        Total. 


WiLCANNiA,  1891-1895  inclusive. 
8-960I  7-G83I  6-267,  3-3411  2-3081  1-626|  1-761|  28071  40661  5-951|  72821  8-524|   60477 

BouBKE,  1885-1887  inclusive. 
8-8921  7-1771  6*658|  52941  28321  1-981|  1-8751  2-485|  3*7291  68431  81681  8-361|   63-295 

Wal&btt,  1886-1895  ioclusiye. 
8-427)  6-6131  6-4211  3-898|  26651  19201  1-991|  27991  37251  5-522|  7'297|  8-6S8|    59*962 

PuBBo,  1888-1895  inclusive. 
9-6681  8-8921  6-728|  3 713,  2-081 1  16621  1-523]  20271  28071  44401  6-8621  8-896|   59299 

Hat,  1886-1895  inclusive. 
6-2371  4-820]  4-212|  27081  1*4621  1-3221  1-140|  1-663]  2-4221  3  784]  4-8061  58071   40383 

YouBO,  1886-1895  inclusive. 
6-9961  5-213]  4-612]  2-693]  1-668]  1-241)  12251  1-523]  1-874]  2-649]  4041]  6526]   40*161 

Lakb  Gbobob,  1890-1895  inclusive. 
4-084]  31151  2-607]  1-821]  1173]  0-908]  0-744|  11251  1  8C3|  2-963]  34961  *'234j    28072 

Nepban  Tunnel,  1888-1895  inclusive. 
4-439]  3-472;  3126]  2-259]  1-684|  13371  1*827]  1-7891  2-450|  3-538]  4-0081  4880]   84159 

Sydney,  1880-1895. 
4-685|  3-712]  3-1631  2-380|  1-698|  1-431]  1'514|  1*8681  2-516]  3-4i9|  4060)  4970)  35-446 
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Extremes  of  Evaporation  in  Kew  South  Wales. 


Tear. 

Summer : 

Greatest 

in  any 

one  day. 

Winter: 

Oreateat 

in  any 

one  day. 

Oteateat 

ina 
month. 

Summer: 

Greatest 

in  any 

one  day. 

Winter: 

Oreateat 

in  any 

one  day. 

Gieatest 

ina 
month. 

Summer: 

Greatest 

in  any 

one  day. 

winter: 
Oreateat 
in  any 
one  day. 

Gr^wteet 

ina 
month. 

WiLGASnriA. 

BOUBEB. 

Waixjbti 

. 

1885 

..* 

... 

0-468 

0-112 

9-308 

0-466 

... 

9-864 

1886 

•  •. 

•.• 

0-600 

0-257 

9-080 

0-661 

0179 

9-296 

1887 

... 

... 

0-626 

0-165 

8- 

791 

0-524 

0-179 

7-446 

1888 

•■• 

... 

... 

... 

0-567 

0-183 

10-614 

1889 

... 

... 

... 

■•■ 

0-480 

0-138 

10-176 

1880 

•.. 

••■ 

... 

0-734 

0-140 

8146 

1891 

0-605 

0-128 

7-812 

... 

0-621 

0-106 

8-482 

1892 

0-578 

0-087 

9142 

... 

0-471 

0116 

9-150 

1898 

0-508 

0113 

9-604 

... 

0-604 

0-147 

9539 

1894 

0-498 

0-167 

9-042 

... 

0-468 

0-078 

8-329 

1895 

0-610 

0161 

8-974 

0-428 

0129 

8-950 

DUBBO. 

Hat. 

YOUBQ. 

1885 

..• 

••• 

... 

... 

... 

... 

... 

.*• 

... 

1886 

... 

••• 

... 

0-304 

0-155 

6068 

0-476 

0-154 

8-903 

1887 

... 

*.. 

... 

0-285 

0-077 

5-059 

0-398 

0192 

6-784 

1888 

0-496 

0096 

9-799 

0-890 

0-162 

6-485 

0-897 

0-087 

6-966 

1889 

0-498 

0-093 

11-072 

0-411 

0-092 

7-604 

0-386 

0-061 

8-807 

1890 

0*482 

0090 

9-768 

0-435 

0071 

8-100 

0-886 

0087 

7-232 

1891 

0-648 

0171 

11-786 

0-440 

0-062 

7-055 

0-473 

0186 

6-989 

1892 

0-680 

0-069 

14-481 

0-878 

0-078 

6-389 

0-532 

0-097 

7-066 

1898 

0-589 

0-188 

11-683 

0-331 

0-066 

6-429 

0-546 

0-086 

7-961 

1894 

0-493 

0092 

9-817 

0-329 

0-104 

6-261 

0-363 

0-161 

6-472 

1895 

0-543 

0090 

9-205 

0-800 

0-071 

6013 

0-398 

0-076 

6-978 

.        lA 

CB  Oeob 

OE. 

Nep 

BAN  Tub 

BBL. 

SXDBBr. 

1885 

•.. 

•  •• 

... 

... 

... 

0-873 

0-151 

4688 

1886 

... 

... 

... 

0-812 

0086 

5228 

1887 

.«. 

... 

... 

••• 

... 

0-281 

0-242 

4-712 

1888 

»•• 

... 

0-365 

0-104 

4-968 

0-287 

0096 

6-020 

1889 

••t 

0-367 

0-114 

6012 

0-266 

0097 

5-628 

1890 

0-326 

0-063 

6-594 

0-866 

0161 

6*223 

0-833 

0121 

6-687 

1891 

0-260 

0052 

418L 

0-807 

0-086 

4-931 

0-807 

0088 

6538 

1882 

0-217 

0-062 

4038 

0-282 

0-116 

4-987 

0-823 

0079 

4-910 

1898 

0251 

0-063 

4525 

0-371 

0-081 

4-899 

0-300 

0-173 

4823 

1894 

0-207 

0055 

3-864 

0-276 

0-077 

4-519 

0-808 

0-106 

4-890 

1895 

0-832 

0-062 

5-649 

0-295 

0-071 

5-069 

0-336 

0-095 

4974 
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The  following  particulars,  re  the  occurrence  of  frosts,  m&j  be  of  value  to 
cultivators : — 

Mbteobological  Observations  from  Records  kept  at  Sydney  Observatory. 

Frosts. 


stations. 


Oommenoe. 


Earliest. 


Utest 


Albury... 
Antony... 
Armidaie 
Bathurst 


Bourke... 

Casino  ... 
Carooar 
Cooma  ... 
Ck)onabarabran,. 
Cowra  ... 
OrookM'ell 
Dubbo  ... 
Douglas  (lake 
George). 

Eden     

Forbes 

Glen  Innee 

Gosford 

Croulbam 

Grafton 

Gulgong 

Gundaroo 

Gonnedah 

Guyra 

Hay      

Inverell 
Kiandra 
Lismore 
Maitland 

Milton 

Molong 

Moruya  Heads.. 
Moss  v^ale 

Madgee 

Murramburrah . 
Murranindi  ... 
Muswellbrook . . . 
Karrabri 
Karrandera  ... 
Nowendoc 
Orange... 

Picton 

Port  Maoquarie. 
Queanbeyan    ... 
Quirindi 
Sin^eton 

Scone    

Tabulaxn 
Tarn  worth 
Tenterfield      ... 

UiBoa 

Wagga  Wagga.. 
Wentworth  ... 
WoUongong  ... 
Young 


Ma^ 

Beginning  of  June. . . 
Latter  yart  of  April 
Beginning  of  May, 
Middle  of  May 
Early  in  June 

June 

Middle  of  April 
Middle  of  April 
Latter  part  of  April 
Middle  of  May 
Latter  part  of  March 
Bc^innine  of  May 
Middle  01  June 


Middle  of  August. . . 
Middle  of  August... 
Middle  of  September 
Beginning  of  Sept. 
Middle  of  August . 
Lfttter  piut  of  July  and 
beginning  of  AugusL 

July 

Middle  of  October. . 
Beginning  of  Nov.. 
Middle  of  October.. 
Middle  of  August.. 
Latter  part  of  Oct.. 
Middle  of  August.. 
Middle  of  Septemberl 


7  April,  1860 
16  May,  1882 

7  April,  1862 

8  Feb.,  1864 
7  May,  1879 
6  June,  1872 

1881 
Particulars  meagre. 


21  Sept.,  1860 

20  Aug.,  1888 

21  Dec,  1858 
24  Oct.,  1859 
24  Aug.,  1883 

2  Sept.,  1889 


9  Mar.,  1881 

3  „  1871 
19    „      1888 

3  May,  1886 
15  Mar.,  1886 
14    „       1885 

i  June,  1886 


30  Oct.,  1888 
26  Nov.,  1859 

31  Oct.,  1883 
26  Sept.,  1885 
30  Nov.,  1885 
11  Sept.,  1875 
30    „      1886 


No  frosts  at  lighthouse. 

Middle  of  June     ...I  August        I  25  May,  18741  +  Sept.,  1884 

Begiuninff  of  May...|  Middle  of  August  ...|  10  April,  18831  30    „       1885 
No  frosts  except  in  1883,  July  18th  and  August  4th. 


Middle  of  May 

June 

May 

Bednninff  of  May 
Middle  of  June 
Beffinninff  of  May 
Middle  of  June 
Latter  part  of  May 


Latter  part  of  Aug.  21  Mar.,  1871 

July 14  May,  1887 

September 6    „       1887 

Latter  part  of  Sept.  3  April,  1881 
Latter  part  of  July  29  May,  1877 
Middle  of  October. . .  15  April,  1888 
Latter  part  of  July  21  May,  1884 
Middle  of  September  23  April,  1886 
Frosts  every  month, 

June I  July 

Latter  part  of  May  Latter  part  of  July  2  May,  1860 
Beginninff  of  June. ..  Besinnine  of  August  25  „  1877 
Middle  of  September    5    „       1886 


3  Oct.,  1864 
18  Aug.,  1886 

6  Oct.,  1886 
27  Nov.,  1879 

12  Sept.,  1889 
27  Nov,,  1886 
10  Aug.,  1882 

13  Oct.,  1885 


Middle  of  May 

Beginning  of  May . 

Middle  of  May 
June..*. 

June 

June 

May 

June 

April 

Middle  of  April     . 

May 


Frosts  during  July,  very  light 


Middle  of  September 

Middle  of  September 

August 

August 

Au^st 

Beginning  of  Sept 

August 

October 

October 

September 


Particulars  meagre. 

16Sept.,1860 

6    „      1881 

28    „      1887 

21  Oct.,  1888 

22  Sept.,  1883 
24  Aug.,  1889 
28  Sept.,  1887 

9  „  1882 
30    „      1874 

3  „  1889 
28  Oct:,  1886 

2  Nov.,  1882 
14  Oct.,  1887 


14AprU,1879 

1888 

13    „      1878 

20    „    ^1887 

6  May,  1888 

7  „      1888 

8  „      1875 
3    „      1886 

15  Mar.,  1886 
19  „  1888 
24  April,  1888 


Frosts  recorded  only  in  1874, 1880,  1888,  June  and  July,.verv  light. 


End  of  April 

May 

June 

June 

May 

May , 

May 

May 

June 

May... ,^ 


September 
August 

July 

August        

No  frosts. 

September 

Beginning  of  Sept... 
Middle  of  August .. 
August 
August 


..[  13  April,  18751    6  Nov.,  1871 
21    „      18871 19  Sept.,  1884 

Particulars  meagre. 
8  May,  1874|  23  Sept.,  1874 


24  April,  1886  29  Sept. ,  1884 

1  May,  1879  13    „       1889 

6    „       1879  21  Aug.,  1879 

3    „      1879    7  Sept.,  1881 

15    „      1876  31  Aug.,  1876 

June  25th,  1877,  only  frost  recorded. 

.1  August        I  20  April,  18871  25  Sept.',  1886 


•  Very  light.       f  No  date  given. 
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F.  B.  GUTHRIE. 

The  following  remarks  are  an  attempt  to  discuss  in  familiar  and  non-tecbnical 
language  the  principles  which  underlie  the  scientific  system  of  farming. 

Other  sections  of  this  publication  are  to  be  consulted  for  detailed  infor- 
mation in  particular  cases.  This  chapter  is  for  those  who  wish  to  know 
something  of  the  why  and  wherefore  of  things,  who  are  not  content  to 
blindly  follow  instructions,  either  verbal  or  printed,  but  wish  to  gain  some 
insight  into  the  relations  between  soil  and  plant,  and  the  general  principles 
of  cultivation  and  manuring. 

Agriculture  is  an  art,  and  it  is  an  art  that  was  practised  centuries  before 
the  sciences  were  born  with  which  it  has  become  associated  in  modern  times. 

Man  raised  corn  and  made  bread  and  wine  thousands  of  years  before  he 
knew  anything  of  the  constituents  of  grain  and  grape,  or  the  nature  of  fer- 
mentation, and  a  man  can  to-day  be  a  thoroughly  successful  farmer  without 
knowing  anything  about  botany  or  pathology,  or  entomology  or  chemistry. 

Indeed,  it  would  be  a  very  unfortunate  state  of  things  if  a  scientific 
education  were  a  necessity  to  the  farmer,  for  if  agriculture  could  only  be 
carried  out  by  skilled  men  of  science  there  would  be  very  little  farming  done. 

Nevertheless,  the  farmer  of  to-day,  working  under  modern  conditions,  can- 
not afford  to  neglect  the  teachings  of  science  as  far  as  they  afiect  his  own  art, 
and  that  farmer  will  be  the  successful  one  who  is  able  to  understand  what 
science  has  to  tell  him,  and  to  utilise  the  weapons  which  she  puts  into  his 
hands. 

And  agriculture  is  indebted  to  science  not  only  for  the  knowledge  of  use- 
ful facts  and  principles,  but  in  a  still  higher  degree  for  the  scientific  method 
of  work,  the  spirit  of  inquiry,  the  patient,  accurate,  Rnd  systematic  attention 
to  the  minutest  detail.  Without  this,  the  farmer  becomes  a  mere  sowing 
and  reaping  machine,  incapable  of  progress,  and  at  the  mercy  of  adverse 
seasons  and  crop  diseases. 

And  the  Australian  farmer,  above  all,  cannot  afford  to  neglect  assistance 
from  whatever  source  it  comes.  He  is  at  a  great  disadvantage  in  many 
respects  in  comparison  with  his  brother  husbandman  in  other  parts  of  the 
world.  He  tills  in  many  cases  an  infertile  soil  in  an  uncertain  climate  ;  he 
suffers,  here  from  drought,  there  from  floods,  and  occasionally  from  both 
alternately;  he  is  handicapped  by  distance  from  market  and  by  the  high 

Erice  of  freight  and  labour.     He  works  usually  without  much  assistance  from 
is  neighbours,  and  loses  much  from  want  of  mutual  interchange  of  ideas 
and  neighbourly  co-operation. 

With  all  these  disadvantages,  which  apply  more  particularly  to  New  South 
Wales  (though  I  believe  they  are  equally  true  for  the  rest  of  the  continent 
of  Australia),  it  becomes  more  than  ever  important  for  our  farmers  to  avail 
tbeniselves  of  every  sort  of  information  bearing  upon  their  art,  and  to  acquire 
some  idea  of  the  general  principles  which  govern  the  growth  of  crops. 
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The  days  are  past  of  the  old  rule  of  thumb  methods  of  farming  handed 
down  from  previous  generations.  We  are  entering  into  competition  with 
other  and  more  favoured  countries  in  the  markets  of  the  world,  and  it  is  only 
by  taking  a  leaf  from  their  book,  by  studying  their  methods,  by  profiting  by 
their  experience  and  avoiding  their  mistakes  that  we  can  hope  to  succeed. 

I  have  said  that  the  soils  of  New  South  Wales  are  in  many  cases  infertile. 
This  remark  requires  some  modification.  Numberless  examples  of  fertile 
areas  will  at  once  occur  to  the  mind  as  exceptions  to  such  a  statement. 
The  rich  alluvial  soils  in  the  neighbourhood  of  the  rivers,  the  deep  fertile 
soils  of  volcanic  origin  met  with  in  all  parts  in  the  New  England  district,  and 
the  rich  pasture  lands  in  the  south  are  exceptions  that  will  at  once  occur. 
But  the  bulk  of  the  cultivated  area  of  the  Colony  consists  of  poor  soil.  The 
soils  of  Cumberland  and  Camden,  with  which  I  am  more  closely  acquainted, 
and  which  are  derived  from  rocks  of  what  is  known  as  the  Hawkesbury 
series,  are  by  no  means  naturally  fertile.  They  are  as .  a  rule  but  poorly 
supplied  with  plant-food,  are  either  stiff  clay  or  light  sand,  deficient  in  humus, 
and  generally  inclined  to  sourness,  due  generally  to  the  fact  that  the  surface 
soil  is  shallow  and  the  subsoil  a  stiff  clay. 

In  many  cases  the  defects  are  easily  remedied,  and  cultivation  alone  is 
sufficient  to  render  them  productive  for  the  time  being,  but  they  are  seldom 
of  such  a  nature  as  to  stand  cropping  in  successive  seasons  without  soon 
showing  a  considerable  falling  off.  In  order  to  understand  exactly  what  this 
means  I  have  calculated  the  average  composition  of  over  130  soils  from 
different  parts  of  the  county  of  Cumberland. 


Soils  of  County  Cumberland. 

The  rocks  which  form  the  County  of  Cumberland  belong  to  what  is  known 
as  the  Hawkesbury  series.  I  shall  divide,  for  purposes  of  comparison,  the 
soils  examined  into  two  divisions,  the  first  including  those  obtained  from  the 
area  lying,  roughly,  between  Sydney  and  Penrith,  east  and  west,  and  the 
Kurrajong  and  Picton,  north  and  south,  which  rest  upon,  and  are  for  the 
most  part  derived  from,  Wianamatta  shale,  the  second  division  including 
those  from  the  rest  of  the  County  of  Cumberland,  derived  principally  from 
the  Hawkesbury  sandstone.  Both  the  formations  from  which  the  Cumber- 
land soils  are  derived  are  remarkably  poor  in  constituents  suitable  for  plant- 
food  ;  it  is  consequently  not  to  be  expected  that  the  derived  soils  should  be 
rich  in  fertilising  ingredients.  Of  the  ingredients  of  which  the  Hawkesbury 
sandstone  is  composed,  felspar  is  the  only  one  whose  disintegration  provides 
any  lime  or  potash,  and  we  should  expect  to  find  very  little  phosphates,  these 
salts  being  quite  unrepresented  in  the  original  rock. 

Geological  Sketch-map. 

The  distribution  of  these  formations  is  clearly  shown  in  the  accompanying 
map  of  County  Cumberland,  which  was  prepared  by  Mr.  E.  Dimelow, 
draughtsman  to  the  Forestry  Department,  from  a  geological  sketch-map 
published  by  Professor  David  to  illustrate  his  Presidential  Address  to  the 
iJoyal  Society  of  New  South  AYales,  1896.  My  best  thanks  are  due  to 
Mr.  Dimelow  for  the  excellent  map  he  has  prepared,  and  to  Professor  David 
and  the  honorary  secretaries  of  the  Eoyal  Society  for  permission  to  make  use 
of  the  original. 
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Average  Chemical  Composition  of  Soils  from  County  Cumbwland. 

The  following  table  gives  the  average  chemical  composition  of  the  soils 
from  these  two  divisions,  calculated  from  analyses  of  virgin  soils  about  whose 
location  there  is  no  doubt.  The  analyses  have  all  been  made  in  the 
Laboratory  of  the  Department  during  the  last  six  years,  a  few  having  been 
made  by  Dr.  A.  Helms,  and  the  remainder  by  my  assistants,  Mr.  E.  H. 
Qumey  and  Mr.  Barker,  and  by  myself.  Ihe  numbers  in  the  case  of  the 
mineral  constituents  represent  the  percentage  amounts  dissolved  from  the 
«oil  by  concentrated  hyarochloric  acid,  sp.  gr.  11. 

Ayebage  percentage  of  fertilising  ingredients  in  Cumberland  soils. 

Phosphoric 

Lime.         Potaah.  add.  Nitrogen. 

Average  of  virgin  soils  from  WiaDamatta  shale  ...     *136  *133  -096  *140 

Average  of  virgin  soil  from  Hawkesbury  sandstone     '106  *066  '1.37  '133 

Average  of  all  virgin  soils  from  Cumberland        ...     '121  '099  '116  *136 

The  most  striking  differences  in  the  two  divisions  of  soils  are  the  much 
larger  proportions  of  lime  and  potash,  notably  potash,  in  the  shale  soils  and 
the  larger  amount  of  phosphoric  acid  in  the  sandstone  soils.  The  slight 
difference  in  the  nitrogen  contents  is  not  in  reality  due  to  the  nature  of  the 
rock,  this  constituent  varying  with  the  amount  of  organic  matter  and  humus 
present  in  the  soil,  which  averages  762  in  the  shale  soils  and  7'22  in  the 
fsandstone  ones. 

It  would  be  useless  to  try  and  trace  any  close  connection  between  the 
composition  of  the  soils  themselves  and  the  rock  from  which  they  have  been 
derived.  The  chemical  composition  of  a  soil  is  determined  less  by  the  nature  of 
its  original  rock  than  by  the  amount  of  decomposition  which  it  has  undergone. 

The  nitrogen  represents  the  total  nitrogen  in  the  soil,  of  which  it  is  safe 
to  say  that,  under  favourable  conditions  as  to  nitrification,  it  will  ultimately 
all  be  in  a  form  in  which  it  can  contribute  towards  the  growth  of  the  plant. 
The  mineral  ingredients,  lime,  potash,  and  phosphoric  acid,  are  determined 
by  extracting  the  soil  with  strong  hydrochloric  acid  (1*1  sp.  gr.).  These 
numbers  fairly  represent  the  amount  of  these  constituents  which  can  be 
utilised  as  plant-food,  and  serve  well  for  purposes  of  comparison  with  other 
soils.  They  do  not,  however,  represent  the  amount  of  fertilising  constituents 
immediately  available  to  the  crop.  This  could  only  be  ascertained  if  we 
knew  the  nature  of  the  crop  in  the  first  place,  and  in  the  second  its  power 
of  assimilating  plant-food. 

In  the  following  table  the  amount  oE  plant-food  in  the  Cumberland  soils 
is  compared  with  that  in  soils  from  other  places  : — 


Lime    ... 
Potash... 
Phosphoric  acid 
Nitrogen 


Avera^  of 

ISO  Cum-  I  Avera^  of 
berland  16  Fiji  soils, 
soils. 


Soils  from 

Island  in 

South 

Pacific. 


Average  of 
"  Lftterite" 
soil  from 
Selangor 
Malaya. 


Average  of 

300 
Minnesota 

soils. 


Aveiuge  of 

84 

Michigan 

soils. 


•12 
•10 
12 
'14 


1-34 
•27 
•30 
•18 


3-45 
•17 
•12 
•26 


•10 
•12 
•15 
•64 


217 
•29 
•25 


Heavy  daj 
pasture 

soil,  Surrey, 
England. 


118 
•25 
•12 


8-58 
•20 
•05 
•16 


*  Snyder.  Bull.  41,  Asrric.  Expt.  Station,  Minnesota. 
X  From  Prof.  P.  F.  Frankland's  * 


t  Report  on  Michigan  soils,  R.  C.  Kedsie. 
Agricultural  Analysis." 


The  above  comparisons  show  that,  at  all  events  as  far  as  the  soils  of 
Cum1;»erland  are  concerned,  they  are  poorly  supplied  with  plant-food,  the 
principal  defects  being  the  want  of  lime  and  potash.  At  the  same  time,  it 
must  not  be  forgotten  that  the  actual  quantities  of  fertilising  ingredients  are 
not  an  absolute  measure  of  the  soil's  fertility,  and  any  judgment  founded 
on  this  characteristic  alone  would  be  misleading.    The  fertility  of  the  soil 
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depends  only  parilj  on  the  amount  of  plant-food  (potaah,  lime,  phoBphoric 
acid,  and  nitrogen),  and  partly  on  the  power  the  soil  poBsesseB  of  making;  nee 
of  these  compoandfl.  We  have  to  take  into  account  the  other  characteristics 
which  conduce  to  fertility,  especially  the  power  possessed  by  the  soil  of 
changing  the  condition  of  the  plant-food. 

The  Boil  is  not  an  inert  mass  of  material,  out  of  which  the  plant  picks 
whatever  material  is  present  for  its  nourishment,  and,  haying  exhausted  that, 
dies.  When  we  talk  of  changes  that  take  place  in  the  soil,  we  must  realize 
that  the  changes  are  constantly  going  on,  that  the  material  of  which  the  soil 
is  composed  is  continually  changing,  that  the  growth  and  decay  of  plants, 
the  movements  of  underground  animals  and  of  minute  organisms,  the  fall  of 
rain,  the  evaporation  of  moisture,  alternations  of  temperature,  of  night  and 
day,  of  summer  and  winter,  even  alterations  of  atmospheric  pressure,  the 
passing  of  clouds,  and  countless  other  phenomena  of  which  we  take  no 
heed,  or  whose  action  we  do  not  yet  fully  understand,  all  these  agencies 
produce  an  incessant  series  of  changes  within  the  soil.  When  we  add  to  these 
the  changes  produced  by  human  agencies — by  cultivation,  by  ploughing, 
liming,  manuring,  <Sbc.,  &c. — it  will  be  seen  at  once  that  a  mere  statement  of 
the  amount  of  fertilising  material  in  the  soil,  even  if  we  could  say  how  much 
was  actually  available  for  any  particular  crop,  is  not  all  that  is  wanted  if  we 
are  to  judge  of  the  soil's  fertility. 

Factors  which  deteemike  Fertility. 

The  fertility  of  a  soil  depends  then,  in  the  first  place,  upon  the  presence  of 
a  sufiBciency  of  plant-food,  and,  secondly,  upon  certain  physical  characteristics, 
possessed  more  or  less  by  all  soils,  which  effect  the  splitting  up  of  the 
mineral  ingredients  and  nitrogenous  matter  in  such  a  way  as  to  render  them 
available  to  plants,  as  well  as  regulating  the  supply  of  water,  air,  warmth,  &c. 

Of  these  physical  characterities,  the  most  important  is  the — 

JBorosity  of  the  soil, — On  this  characteristic  depend  a  large  number  of  the 
properties  conducive  to  fertility. 

By  the  porosity  of  the  soil  is  meant  the  fineness  and  number  of  its  pores. 
We  must  distinguish  between  this  and  permeability  to  water ;  a  coarse  sand, 
for  example,  being  permeable  to  water,  but  possessing  properties  exactly 
opposed  to  those  of  a  porous  soil.  Humus  soils  are  especially  porous.  On 
the  fineness  of  texture  depend  the  following  characteristics: — 

The  capillary  power ^  by  which  is  understood  the  power  of  imbibing  water. 
This  property  maintains  a  continual  circulation  of  water  within  the  soil,  and 
consequent  aeration.  It  is,  moreover,  largely  through  the  agency  of  this 
circulating  water,  which  is  charged  with  carbonic  acid  and  different  salts, 
that  the  mineral  and,  in  a  less  degree,  the  organic  matter  of  the  soil  is 
rendered  available  for  plant-food  and  presented  in  solution  to  the  plant. 

The  capillary  power  of  a  soil  depends  very  largely  upon  the  fineness  of  its 
texture.  The  nearer  the  texture  approaches  that  of  a  sponge  the  greater 
will  be  its  capillarity. 

Humus  has  a  very  high  capillary  power,  which  is  not  possessed  to  any 
extent  by  either  coarse  sand  or  clay. 

The  capacity  of  the  soil  for  water  is  also  of  special  interest,  and  depends 
partly  upon  its  porosity  and  partly  on  its  content  of  organic  matter.  Peaty 
and  humus  soils,  other  things  being  equal,  have  the  highest  capacity  for 
water,  followed  in  order  by  marls,  clays,  loams,  and  sand. 

The  hygroscopic  power^thAt  is,  the  power  of  attracting  water  vapour — is  of 
piactical  importance,  in  that  it  prevents  undue  evaporation,  and  prevents  the 


Digitized  byCjOOQlC 


28  The  Soil. 


soil  from  becoming  parched  up.  It  is  also  serves  as  a  guide  to  the  absorptive 
power  for  other  gases.  This  property,  like  capillarity,  is  due  entirely  to  the 
fineness  of  texture,  and  the  order  is  the  same — humus,  clay,  loam,  marl,  sand, 
and  coarse  sand. 

The  absorptive  power  of  the  soil  for  salts  is  a  factor  of  very  great  impor- 
tance in  determining  the  fertility  of  a  soil. 

This  power  which  soils  possess  of  removing  saline  matter  from  solution, 
and  retaining  it  within  their  pores,  is  due  partly  to  the  chemical  nature  of 
the  soil,  resulting  in  a  chemical  interchange  of  basic  constituents,  and  partly 
to  its  mechanical  structure,  the  fineness  of  its  texture,  substances  such  as 
humus  and  clay  possessing  the  power  in  a  remarkable  degree. 

Nitrification. 

We  now  come  to  the  most  important  property  possessed  by  soils  as 
affecting  their  fertility,  and,  at  the  same  time,  the  most  obscure,  namely, 
their  power  of  nitrification.  This  property  depends  upon  a  number  of  points, 
on  some  of  which  our  information  is  not  very  clear. 

From  what  we  know  of  the  process  of  nitrification,  we  can  lay  down  with 
tolerable  certainty  the  following  conditions  as  being  favourable  to  the 
process : — 

We  must  have  free  access  of  air  and  moisture,  a  certain  degree  of  warmth, 
the  presence  of  nitrogenous  organic  matter,  prone  to  oxidation  (represented 
by  humus).  The  presence  of  reducible  mineral  matter,  such  as  sesquioxide 
of  iron  or  metallic  sulphates,  is  also  favourable.  A  sufficiency  of  basiic  sub- 
stances to  combine  with  the  nitric  acid  appears  also  to  be  advantageous  to 
nitrification. 

Putting  on  one  side  the  bacteriological  aspect  of  the  phenomena  involved, 
we  shall  find  that  the  formation  of  nitrates  within  the  soil  is  due  to  oxidation, 
and  that  within  certain  limits  the  power  of  oxidation  which  the  soil  possesses 
is  also  the  measure  of  its  nitrifying  power. 

We  are,  therefore,  justified  in  assuming  that  a  soil  will  be  most  favourable 
to  the  development  of  the  nitric  ferment  which  combines  the  following 
characteristics : — 

1st.  A  fair  proportion  of  humus. 

2nd.  A  warm  climate. 

8rd.  Provision  for  free  access  of  air  and  of  moisture  (these  depend  upon 

its  porosity,  and  are  determined  by  its  capillary  power). 
4th.  Q-ood  drainage,  to  prevent  stagnant  water  accumulating. 
5th.  A  certain  proportion  of  basic  substances. 

It  will  be  seen  that,  beyond  the  presence  of  certain  mineral  and  organic 
matter,  the  conditions  favourable  to  nitrification  are  those  whose  presence 
otherwise  indicates  fertility — namely,  fineness  of  texture  and  absence  of 
excessive  water.  If  the  capillary  power  of  a  soil  is  low,  it  indicates  an 
unfavourable  condition  for  nitrification. 

It  has  recently  been  stated  by  a  French  writer  that  the  presence  of  nitrates 
in  the  soil  assists  in  rendering  soluble  the  potash  in  such  insoluble  combina- 
tions as  felspar,  which  is  an  additional  mode  by  which  the  nitric  organism 
promotes  fertility. 

Provided,  then,  that  the  condition  of  the  soil,  as  indicated  by  the  physical 
properties  above  enumerated,  is  favourable  to  the  metabolism  of  plant  food, 
its  fertility  will  depend  upon  the  amount  of  that  plant  food,  and  it  is 
immaterial  whether  that  fobd  be  now  in  a  soluble  state  or  not.  If  the 
mineral  and  nitrogenous  matter  are  present  in  sufficient  quantity,  and  the 
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Boil  possesses  high  absorptive  capacity,  high  capillary  powers — ^in  short,  is 
of  good  texture,  and  possesses  the  conditions  conducive  to  nitrification — it 
may,  I  think,  be  fairly  expected  to  prove  a  fertile  soil ;  and  in  cases  where 
one  or  more  of  the  conditions  conducive  to  fertility  are  absent,  we  may  look 
to  improved  methods  of  cultivation  to  attain  that  fertility. 

The  above  considerations  lead  us  to  attach  special  importance  to  two 
factors  in  particular  besides  the  chemical  nature  of  the  soil.  One  factor  is 
the  texture  of  the  soil,  its  porosity,  and  the  second  is  the  amount  of  humus 
or  decaying  organic  matter  it  contains. 

It  may  be  worth  while  to  study  these  two  points  a  little  more  in  detail. 

Texture  of  Soil. 

"We  have  seen  that  the  texture  is  of  firjst  importance  in  determining  the 
fertility  of  the  soil.  We  will  now  discuss  pome  of  the  conditions  which 
affect  the  texture  and  some  of  the  means  to  be  adopted  to  promote  the 
desired  porosity  of  texture. 

Belation  of  Texture  to  Moisture. 

The  ideal  condition  of  the  soil  as  regards  moisture  is  obtained  when  the 
soil  contains  about  half  the  amount  of  wat^  which  it  is  capable  of  holding. 

For  example,  a  fairly  heavy  clay  soil  will  have  on  the  average  a  capacity 
for  water  or  about  40  per  cent. — that  is  to  say,  100  lb.  of  such  soil  will 
ahsorb,  when  fully  saturated  with  moisture,  about  40  lb.  of  water.  It  is 
generally  agreed  that  the  amount  of  moisture  most  favourable  to  plant 
growth  is  something  under  half  this  amount,  namely,  about  18  per  cent.  If 
a  much  larger  proportion  of  water  exists  than  this,  the  interstices  of  the 
soil  are  filled  with  water  instead  of  air,  consequently  there  is  a  deficiency  of 
oxygen  which  we  have  seen  is  one  of  the  prime  agents  in  promoting  chemical 
action  within  the  soil.  The  soil  becomes  what  is  called  waterlogged  and  the 
chemical  action  which  we  have  recognised  as  essential  to  fertility  is  at  a 
standstill.     The  roots  of  the  plants  moreover  are  immersed  in  water. 

The  condition  of  things  in  a  soil  containing  the  proper  amount  of  water, 
and  in  good  tilth,  is  pretty  much  as  follows :  The  minute  grains  of  which 
the  soil  is  composed  do  not  form  a  compact  mass,  but  the  intervening  spaces 
are  so  small  that  they  act  as  capillary  tubes,  of  the  same  nature  as  the  pores 
of  a  sponge  or  the  little  tubes  of  an  ordinary  wick,  and  their  effect  upon  the 
water  present  is  exactly  the  same  as  the  bundles  of  hollow  tubes  in  the 
wick — that  is  to  say,  they  draw  the  water  up  by  the  attraction  of  the  sides 
of  the  tubes.  Each  grain  of  the  soil  will  be  then  surrounded  by  a  thin  film 
of  water  which  in  its  turn  encloses  and  surrounds  small  bubbles  of  air. 
(In  the  case  of  a  waterlogged  soil,  these  bubbles  are  driven  out,  and  there 
is  little  or  no  air  in  the  soU.)  In  and  out  amongst  the  grains  of  soil  the 
plant  pushes  its  roots  and  its  root-hairs  in  search  of  food  and  moisture.  If 
the  above  rough  description  is  at  all  clear  it  is  obvious  that  the  water  in  the 
soil  is  continuous — that  is  to  say,  a  sufficiently  minute  organism  could  pass 
through  the  entire  soil  in  the  water,  without  ever  having  to  touch  a  particle 
of  soil,  or  pass  through  a  bubble  of  air.  The  result  of  this  is  that  supposing 
a  particle  of  water  to  be  removed  at  any  point,  either  by  evaporation  at  the 
surface  or  by  absorption  by  means  of  the  root-hairs,  it^  place  is  at  once 
taken  by  adjacent  water,  and  the  whole  of  the  water  in  the  soil  is  at  once 
set  in  motion  until  equilibrium  is  again  restored.  It  follows  from  this  that 
a  crop  with  well-developed  roots  is  itself  an  important  factor  in  retaining 
moisture  within  the  soil,  for,  as  the  water  is  absorbed  by  the  root-hairs  at  any 
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point  and  circnlates  through  the  plant,  its  place  is  taken  bj  adjacent  particles 
of  water  bo  that  a  steady  flow  of  water  is  set  up  towards  that  point. 

The  evil  effects  of  too  much  moisture,  which  cannot  get  away,  have  been 
abeady  mentioned.  In  addition  is  to  be  noted  that  this  is  one  of  the  most 
common  causes  of  sourness  in  the  soil.  Sourness — that  is,  the  formation  of 
certain  acids  within  the  soil — ^is  directly  due  to  the  absence  of  air  and  oxygen, 
and  can  be  remedied'  by  the  free  admission  of  air,  as  by  turning  over  and 
exposing  to  the  atmosphere. 

To  prevent  this  accumulation  of  water,  the  remedy  is  to  drain.  In  many 
cases  where  it  is  due  to  the  presence  of  a  stiff  clay  subsoil,  through  which 
the  water  cannot  penetrate,  subsoiling  is  resorted  to  ;  but  it  is  also  possible 
to  have  too  little  water  in  the  soil,  with  the  result  that  the  crops  wither  and 
die,  and  this  takes  place  when  the  evaporation  equals  or  exceeds  the  absorp- 
tion by  the  roots.     Plants  absorb  water  only  through  their  roots  and  root-hairs. 

The  soil-water  evaporates  in  two  ways.  The  water  absorbed  by  the  root 
diffuses  throughout  the  cell-system  of  stems  and  leaves,  and  evaporates 
through  the  breathing-pores  of  the  leaf.  Water  is  also  lost  by  evaporation 
from  the  surface  of  the  soil. 

poth  kinds  of  evaporation  are  increased  by  high  temperature,  dryness  of 
the  atmosphere,  or  a  high  wind — ^that  is  to  say,  evaporation  is  most  rapid  in 
hot,  dry  weather  and  a  windy  dky ;  it  is  slowest  in  cool,  moist  weather  and 
calm  air. 

The  advantage  of  shelter  in  the  shape  of  trees  is  therefore  quite  obvious 
as  a  means  of  cooling  and  moistening  the  air  and  breaking  its  force,  and  thus 
preventing  too  rapid  evaporation.  Quite  obvious,  but  universally  ignored  in 
New  South  Wales,  where  every  tree  is  religiously  '*  cleared,"  and  the  crops 
protect  themselves  against  drought  as  best  they  can. 

I  do  not  know  of  any  other  method  for  checking  the  evaporation  from  the 
leaves  which  has  been  successful,  though  one  or  two  have  been  suggested. 

With  regard  to  the  evaporation  from  the  surface  soil,  the  case  is  different. 
Evaporation  from  the  surface  can  be  checked  by  mulching.  A  covering  of 
leaves  or  farm-yard  manure,  or  any  other  form  of  mulch  protects  the  sur- 
face soil  from  the  heat  and  the  dry  winds  which  cause  rapid  evaporation, 
and  prevent  the  too  great  loss  of  moisture ;  or  the  same  result  can  be 
obtained  by  hoeing  or  stirring  the  surface-soil,  which  has  the  effect  of  breaking 
or  widening  the  capillary  tubes  at  the  surface,  and  by  this  means  preventing 
the  upward  motion  of  the  water,  for  a  time  at  least,  and  until  the  water  has 
found  out  the  new  channels.  Hoeing,  therefore,  which  is  generally  practised 
for  the  removal  of  weeds,  has  another  equally  beneficial  action,  and  it  should 
be  done  even  where  there  are  no  weeds. 

The  above  remarks  show  how  important  a  matter  is  the  texture  of  a  soil 
in  its  relation  to  moisture,  the  ideal  soil  being  one  of  a  fine  tilth,  from  which 
excessive  moisture  readily  drains  away,  in  which  there  is  free  movement  of 
air  and  water,  and  in  which  too  rapid  surface  evaporation  is  checked. 


HUMTJS. 

(!!loselt  connected  with  the  soil's  texture  and  its  consequent  relation  to 
moisture  is  its  content  of  humus.  Humus  is  the  black  or  brownish  matter 
in  the  soil  produced  by  the  slow  decay  of  organic  matter,  whether  of  animal 
or  vegetable  origin.  It  is  not  a  chemical  compound,  but  a  mixture  of  a 
number  of  different  compounds,  the  nature  of  which  varies  both  with  the 
original  matter  and  with  the  age  of  the  product. 
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Belation  of  Humus  to  Moisture. 

The  presence  of  humus  in  the  soil  is  beneficial  in  two  ways ;  firstly,  in 
improving  the  texture  of  the  soil,  and  consequently  its  power  of  retaining 
water ;  and  secondly,  in  its  chemical  action.  The  presence  of  humus  in  the 
surface  soil  acts  as  a  kind  of  mulch,  preventing  undue  surface  evaporation, 
BO  that  soils  rich  in  humus  are  relatively  moister  than  those  poor  in  humus, 
and  the  evaporation  from  the  surface  is  much  slower.  In  sandy  soils  the 
presence  of  humus  is  of  especial  benefit.  In  clay  soils,  the  fine  clay  to  some 
extent  produces  the  mechanical  effects  of  humus. 

Such  soils  are  usually  warmer  than  soils  deficient  in  humus ;  firstly, 
because  of  the  warmth  produced  by  the  continual  slow  decomposition  of 
the  humus  itself,  and  also  because  of  their  dark  colour,  which  absorbs  heat 
and  does  not  readily  part  with  it. 

Chemical  action  of  Humus. 

Humus  is,  however,  not  merely  a  mechanical  ingredient  of  the  soil,  its 
presence  induces  chemical  action  which  is  of  considerable  benefit.  It  has, 
in  the  first  place,  a  high  absorptive  power  for  ammonia,  and  is,  in  conse- 
quence, almost  invariably  nitrogenous,  even  though  obtained  from  substances 
devoid  of  nitrogen.     In  other  words  it  may  be  said  to  fix  nitrogen. 

It  also  forms  with  the  bases  present  in  the  soil,  such  as  lime,  potash,  &c., 
a  class  of  substance  known  as  humates,  which  are  in  a  very  much  more 
soluble  condition  than  the  original  compounds.  Thus  the  addition  of  farm- 
yard manure  not  only  supplies  the  land  with  the  lime,  potash,  <&c.,  which  are 
contained  in  the  manare  itself,  but  the  decomposition  of  the  organic  matter 
changes  a  part  of  the  fertilising  ingredients  present  in  the  soil  in  an  insoluble 
condition  into  more  available  forms.  We  have  also  seen  that  a  fair  propor- 
tion of  humus  is  conducive,  indeed  necessary,  to  nitrification. 

Enough  has  been  said  to  show  the  extreme  value  of  humus  as  a  soil'^ 
ingredient.  Where  it  is  deficient,  as  is  too  often  the  case  in  our  soils,  it 
should  be  supplied,  either  by  means  of  liberal  dressings  of  farm-yard  manure 
and  litter,  or  by  green-manuring,  which  latter  method  is  beneficial  in  other 
respects.     [See  remarks  on  green-manuring,  page  54.] 

The  compost-heap,  which  should  be  found  on  every  farm,  is  a  further 
means  of  supplying  this  important  ingredient.  This  matter  is  dealt  with 
somewhat  more  fully  in  another  place  (page  59). 

Drainage. 

The  subject  of  drainage  has  been  well  and  practically  dealt  with  in  an 
article  written  for  the  Gazette  in  1894  by  Mr.  Q-.  McMinn,  C.E.,  and  with  hi» 
permission  the  article  in  question  is  here  reprinted. 

The  importance  of  a  good  system  of  draining  cannot  well  be  over-estimated^ 
and  the  methods  above  suggested  for  the  maintaining  of  a  good  mechanical 
condition  of  the  soil  will  be  ineffectual  if  the  land  is  badly  drained,     'vnwiw 

It  is  presupposed  that  the  land  is  drained  either  naturally  or  artificially^ 
otherwise  it  is  impossible  to  keep  it  in  good  tilth. 

Speaking  generally  the  object  of  drainage  is  to  remove  surplus  water  from 
the  land,  and  to  assist  aeration. 

Of  the  more  particular  benefits  derived  from  drainage,  drained  soils  are 
generally  warmer  than  undrained.  In  a  well-drained  soil,  rain-water  passes 
through,  bringing  air  after  it  and  thus  aerating  the  soil,  and  also  directly 
fertilising  the  soil  with  the  fertilising  material  which  it  contains. 
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TJndrained  lands  are  liable  to  become  sour  and  to  get  into  bad  mechanical 
condition.     If  the  land  is  irrigated  drainage  is  essential. 

The  following  is  the  text  of  Mr.  McMinn's  article : — 

Why  we  should  Drain. 

"  Considering  the  number  of  persons  who,  from  time  to  time,  have  taken 
up  the  occupation  of  cultivating  the  soil,  it  is  remarkable  how  few  have  given 
serious  attention  to  that  really  most  important  matter,  the  underdrainage  of 
their  land.  During  the  last  few  years,  many,  for  want  of  other  outlet  for 
their  capital  and  energies,  have,  without  much  previous  knowledge,  gone 
extensively  into  orchard  and  vineyard  culture;  and  it  is  those  more 
particularly  that  I  would  address  in  this  article,  although  the  remarks  will 
apply  equally  well  to  those  engaged  in  raising  cereal  or  root  crops.  In  fact,  I 
may  say  there  is  no  class  of  cultivation  that  is  not  benefited  by  good  drainage. 

"  Numerous  able  and  very  explicit  articles  on  the  subject  "How  to  Drain," 
have  frequently  appeared  in  the  various  public  prints  devoted  to  agricultural 
matters,  containing  information  of  great  value  to  those  who  were  already 
convinced  of  the  value  and  great  benefits  to  be  derived  from  well-drained 
land ;  but  I  have  rarely  seen  any  articles  on  "  Whv  we  should  Drain,"  and 
it  will  be  my  endeavour,  in  as  clear  and  concise  a  form  as  possible,  to  try  and 
impress  those  who  have  not  given  much  attention  to  the  matter,  with  the 
great  importance  of  the  subject. 

*'  I  may  say  that,  having  had  very  considerable  experience  in  carrying  out 
some  of  the  most  extensive  drainage  schemes  in  Australia,  including  areas  of 
some  hundreds  of  miles  in  extent,  and  having  seen  the  marked  benefits  fol- 
lowing such  work — transforming  worthless  swamps  where,  previously,  only 
noxious  reptiles  and  wild  fowl  found  a  home,  into  waving  cornfields  and 
proBperous  homesteads — it  may  be  allowed  that  I  can  speak  with  some 
authority  upon  the  subject. 

"  In  the  first  place,  I  would  say  that  I  do  not  agree  with  some  writers  who 
hold  that  all  lands  want  draining.  Some  are  so  naturally  drained  by  having 
a  subsoil  of  such  a  porous  character  that  water  sinks  in  them  by  gravitation 
quite  readily  enough.  It  would  be  just  as  easy  to  lake  the  *  breeks  off  a 
Highland  man'  as  to  take  water  from  such  land  by  means  of  artificial 
drains.  Rather,  what  such  land  requires  is  for  the  surface  to  be  kept  in  as 
fine  a  tilth  as  possible  to  prevent  evaporation.  But  on  the  other  hand,  we 
have  very  large  areas  of  clay  land  more  or  less  heavy — land,  in  fact,  that  with 
only  a  moderate  rainfall  will,  in  a  short  space  of  time,  becomes  supersaturated 
with  water  which  cannot  escape  in  any  other  way  than  by  evaporation  or 
flowing  over  the  surface,  either  of  which  is  most  objectionable. 

"  In  conversation  with  many  cultivators,  I  have  ascertained  that  they  had 
an  idea  that  because  our  climate  was  at  times  very  dry,  there  was  no  great 
need  for  drainage.  Nothing  could  be  more  erroneous,  for  it  has  been  found, 
by  long  experience,  that  for  the  proper  disintegration  of  the  soil  so  as  to 
allow  the  plant-roots  to  penetrate  to  a  depth  to  obtain  a  necessary  supply  of 
food  and  remain  in  a  healthy  condition,  that  an  effective  system  of  uncier- 
drainage  is  absolutely  necessary ;  as  also,  by  this  means,  to  get  rid  of  all 
superfluous  water  in  as  speedy  a  manner  as  possible.  Underdrainage  has 
the  effect  of  making  the  soil  much  more  friable  and  mellow,  and  the  working 
of  it  becomes  a  pleasure  instead  of  an  irksome  toil,  as  is  often  the  case. 
Indeed,  I  have  seen  many  undrained  places  where  the  soil  had  become  so 
packed  after  heavy  rains,  that  the  labour  of  cultivating  it  was  almost  as  great 
as  it  was  to  break  it  up  in  the  first  instance.    Then  again,  land  that  is 
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drained  c&n  be  operated  upon  in  a  very  short  time,  even  after  the  heavieat 
rain,  whereas  weeks  will  sometimes  elapse  on  undrained  land  before  any  work 
can  be  done,  and  during  which  time  tne  water  lying  in  the  ground  is  doing 
very  serious  mischief,  especially  where  orchards  and  vineyards  are  concerned, 
for  the  young  rootlets,  which  should  be  always  growing  and  gathering 
nourishment  for  the  tree,  will  be  completely  destroyed  hj  rot,  and  the 
result  is  seen  by  a  paucity  of  foliage  or  an  inferior  and  deficient  fruit-crop ; 
and  the  majority  of  the  young  wood-sprays,  that  should  be  developing  to 
carry  the  next  year's  crop,  die  off.  The  health  of  the  tree  is  impaired,  and, 
unless  remedial  measures  are  speedily  taken,  it  soon  dies  a  victim  to  cold 
and  wet. 

''  Throughout  the  Colony  thousands  of  trees  are  annually  lost  in  this  way. 
Neither  do  trees  ever  attain  their  full  size  on  undrained  land,  even  where  its 
demands  are  not  great ;  consequently  one  must  never  expect  to  get  the  best 
obtainable  returns  without  drainage.  Then,  for  comparison  sake,  visit  an 
orchard  that  has  been  intelligently  treated  in  the  matter  of  drainage.  See 
the  luxuriant  growth,  the  wide-spreading  nature  of  the  trees,  and,  above  all, 
in  due  season,  the  large  crop  and  fine  development  of  luscious  fruit,  and 
conviction  as  to  what  is  necessary  to  be  done  will  speedily  follow. 

''  Underdrainage  prevents  water  running  over  the  surface,  and  causes  all 
surplus  rain  to  find  its  way  to  the  drains  through  the  soil,  thus  adding 
fertility  to  it ;  whereas,  were  the  water  to  flow  over  the  surface,  an  immense 
amount  of  fertilising  matter  would  be  carried  away — much  more  than  is 
generally  supposed.  Thus  on  drained  land  heavy  rain  is  a  blessing  instead 
of  a  curse.  By  drainage  the  soil  is  kept  warmer  and  drier,  and  the  best 
conditions  for  plant  growth  are  obtained.  It  also  helps  in  no  small  degree 
to  resist  the  effect  of  the  dr^  seasons  that  we  are  liable  to,  for  it  puts  the 
soil  in  that  loose,  mellow  condition  that  enables  it  to  hold  more  water 
without  at  any  time  having  too  much  ;  and  further,  the  healthful  condition 
of  a  well-drained  farm  will  be  much  greater  than  where  it  is  otherwise. 
Consequently  drainage  confers  an  inestimable  boon  upon  the  residents  of 
the  farm,  as  well  as  upon  the  trees  on  the  land.  There  are  many,  very 
many,  reasons  that  could  be  given  in  favour  of  drainage  did  space  allow ; 
but  this  I  will  say,  in  concluding  under  this  heading,  that  I  firmly  believe 
that  everyone  who  cultivates  the  soil  can  double  the  producing  power  of  his 
land  by  it,  not  only  in  quantity  but  also  in  quality ;  and,  as  to  quality,  it 
will,  I  am  sure,  be  freely  admitted  that  there  is  ample  room  for  its  improve- 
ment, for,  as  far  as  my  experience  goes,  we  do  not  at  the  present  time 
produce  sufficient  really  first-class  fruit  for  our  own  market.  Until  we 
turn  the  thousands  of  tons  of  second  and  third-class  fruit  that  annually 
crowds  our  markets  into  a  first-class  article  it  will  be  useless  for  us  to  think 
of  exporting  to  any  great  extent ;  and  I  say  confidently  that  this  change 
will  never  be  effected  while  drainage  is  neglected. 

How  we  should  Drain. 

''  In  dealing  with  this  part  of  the  subject  there  will  be  several  points  to 
consider — the  nature  of  the  soil,  the  kind  and  size  of  drains,  the  quantity  of 
water  that  it  will  be  necessary  to  carry  off  in  a  certain  time,  distance  apart 
of  drains,  best  mode  of  laying  them,  i&c.,  &c. 

"  Where  the  soil  is  of  a  clay  nature  I  would  not  advise  sinking  the  drains 
to  a  greater  depth  than  2  feet  6  inches.  Below  that  depth  it  will  be  found 
as  a  rule  that  the  clay  becomes  very  compact  and  impervious  to  water,  so 
that  wore  the  drain  laid  deeper  it  would  not  be  fully  effectual,  and  I  do  not 
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think  in  this  sort  of  soil  that  they  should  be  more  than  20  feet  apart.  In 
soils  of  a  more  friable  and  open  nature  it  maj  be  neceesarj  to  put  the  drains 
much  deeper,  but  then  not  so  many  of  them  will  be  requiral. 

''  As  to  the  kind  of  drain  to  be  used,  I  think  it  will  be  admitted  by  all  who 
have  any  experience  in  this  work  that  there  is  nothiug  to  beat  the  well-burnt 
earthen  pipe,  or,  as  it  is  commonly  called,  the  tile  drain.  Of  course  where 
stone  can  be  obtained  readily  and  cheaply,  and  economy  a  necessity,  good 
useful  drains  may  be  constructed  by  breaking  the  stone  to  about  a  4-inch 
gauge  and  puttiug  9  or  10  inches  in  the  bottom  ;  but  it  must  be  remembered 
that  with  such  drains  there  is  always  a  liability  to  silt  up  and  become 
inoperative,  when  all  the  work  will  have  to  be  done  over  again  ;  whereas  with 
weU-made  and  well-burnt  pipe  drains  there  is  no  limit  to  their  duration. 

"  It  is  most  important  that  the  drains  should  have  a  sufScient  capacity  to 
carry  off  the  surplus  water  in  as  short  a  time  as  possible,  and  to  this  end 
careful  calculations  will  have  to  be  made.  It  has  not  been  an  uncommon 
practice  in  determining  the  size  of  drains  to  calculate  for  the  average  annual 
rainfall,  but  a  moment's  thought  will  show  that  this  plan  would  only  answer 
in  a  country  with  a  very  even  rainfall.  But  here,  where  at  times  we  are 
subject  to  lengthy  periods  of  drought,  and  at  others  to  phenomenal  falls  of 
rain,  it  will  be  necessary  to  make  provision  for  the  latter,  so  that  as  short  a 
time  as  possible  may  elapse  between  the  fall  of  the  rain  and  the  surplus 
being  cleared  off  the  land.  This  is  one  of  the  points  that  requires  good 
attention,  for  it  does  not  take  stagnant  water  long  to  do  a  great  deal  of 
mischief.  Formerly,  and  still  to  some  extent,  very  small  pipes  were  used 
for  laterals,  but  the  tendency  of  late  years  has  been,  and  I  think  wisely,  to 
increase  their  size.  I  would  not  advise  anyone  to  lay  down  anything  less 
than  a  2-inch  lateral,  and  of  course  the  size  of  main  drains  will  have  to  be 
regulated  by  the  number  of  laterals  connecting  with  them,  which  in  turn 
wi^  be  determined  by  the  area  to  be  operated  upon.  By  all  means  have  the 
drains  too  large  rather  than  too  small. 

"  How  the  drains  should  be  laid :  This  part  of  the  business  requires  the 
greatest  care,  for  upon  the  pipes  being  well  and  truly  laid  depends  the  success 
or  failure  of  the  whole  scheme.  The  ground  to  be  drained  should,  in  the 
first  instance,  be  carefully  surveyed,  the  lowest  points  ascertained,  and 
the  lines  for  the  main  drains  marked  off,  after  which  it  is  an  easy  matter 
to  range  out  the  lines  for  the  laterals.  Then  if  it  is  possible  to  use  a  plough 
the  top  foot  of  the  excavation  may  be  opened  by  this  means,  not  much 
labour  being  required  to  throw  the  loose  earth  slightly  to  one  side,  after 
which  the  remaining  depth  must  be  removed  by  manual  labour,  using  spades 
suitable  to  the  work ;  and  it  is  in  digging  this  lower  portion  that  great  care 
is  necessary  so  as  to  get  an  even  grade  in  the  bottom,  otherwise  a  good  deal 
of  extra  labour  will  have  to  be  expended  in  obtaining  it.  A  true  grade  for 
the  pipes  to  lie  on  is  of  the  first  importance.  Should  there  be  any  hollows 
in  which  water  would  lie  you  may  be  sure  the  tree  roots  will  find  them  out. 
The  roots  will  enter  the  drain  joints,  continue  to  grow,  and  eventually  choke 
it.  This  is  a  point  that  too  much  stress  cannot  be  laid  upon.  With  regard 
to  the  actual  work  connected  with  draining  I  would  advise  anyone  in  the 
first  instance  to  procure  a  complete  set  of  suitable  tools.  These  will  not  be 
found  to  run  into  much  money.  B^  doing  this  the  work  will  be  much 
expedited  and  labour  economised.  When  the  pipes  are  laid  about  6  inches 
of  clay  should  be  laid  over  them.  This  should  be  firmly  and  carefully 
trodden  down,  after  which  the  remainder  may  be  filled  in  by  any  sort  of 
labour.  Possibly  using  the  plough  will  be  found  the  most  expeditious  plan 
of  turning  the  soil  back. 
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"  Every  area  to  be  drained  will  haye  its  own  peculiarities,  and  it  is  only  by  a 
complete  and  detailed  study  of  each  indiyidual  case  that  anyone  will  be  able 
to  arrive  at  what  is  the  best  and  most  economical  course  to  be  pursued ;  and 
I  would  strongly  advise  anyone  who  contemplates  draining  to  any  extent,  if 
he  has  not  had  any  previous  experience,  to  consult  some  one  qualified  to 
advise  on  the  subject.  By  so  doing  a  good  deal  will  be  saved  both  in  vexa- 
tion and  cost.  The  work  will  be  reliable,  and  a  little  outlay  in  this  respect 
will  be  found  a  great  gain  in  the  end.  I  would  say  to  any  intending 
orchardist,  by  all  means  in  the  first  place  drain  your  land,  for  by  this  the 
great  cost  often  incurred  in  trenching  may  be  saved.  Of  course,  if  one  can 
afford  to  drain  and  trench  as  well,  possibly  so  much  the  better,  but  I  am  of 
opinion  that  land  broken  up  with  a  heavy  plough  to  a  depth  of  14  inches, 
and  thoroughly  under-drained,  is  sufficient  for  all  purposes.  The  drains  will 
cause  the  bottom  soil  to  disintegrate  sufficiently  for  the  roots  to  penetrate ; 
and  I  would  point  out  that  trenched  land  without  under-drainage  is  really  a 
great  deal  worse  than  were  it  not  trenched  at  all,  for  it  only  aggravates  the 
avil  by  being  in  a  condition  to  bold  an  immense  quantity  more  water  that 
has  no  possible  chance  of  getting  away. 

When  we  slLonld  Drain* 

'^  As  to  when  we  should  drain  I  would  recommend  starting  the  work^  if 
possible,  early  in  the  autumn,  after  the  first  rains  have  fallen,  making  the 
ground  sufficiently  soft  to  ^ow  of  easy  and  economical  working,  rather 
than  leave  it  later  in  the  year,  when  the  ground  becomes  saturated  and 
sloppy  to  work ;  and  it  will  be  found  when  growing  plantations  are  to  be 
operated  upon,  if  done  early  in  the  year,  that  a  very  marked  difference  will 
take  place  in  the  next  season's  results.  In  many  cases  it  will  be  found  that 
the  extra  yields,  both  in  quantity  and  quality,  will  be  sufficient  to  pay  for 
the  whole  cost  of  the  drainage. 

''Finally,  I  would  say,  and  say  it  advisedly,  that  thorough  drainage  is  the 
beginning  and  end  of  all  successful  cultivation.  It  is  the  keystone  of  the 
whole  structure.  Without  it  you  may  cultivate,  nuinure,  spray — in  fact,  do 
everything  on  the  surface  in  the  most  perfect  manner  possible,  but  without 
thorough  drainage  you  will  never  reap  a  fuU  and  adequate  return  for  your 
labour  and  expenditure." 

In  all  the  foregoing  remarks,  special  stress  has  been  laid  on  the  fact  that 
the  fertility  of  a  soil  is  dependent  not  alone  upon  its  chemical  nature  and 
the  quantity  of  plant-food  present,  but  also  upon  its  mechanical  condition, 
especially  upon  its  texture,  on  which  depend  the  free  movement  of  air  and 
moisture  and  the  power  of  presenting  these  chemical  ingredients  in  a  form 
suitable  for  plant-food.  The  question  of  tilth  becomes,  therefore,  a  matter 
of  the  first  importance,  especially  in  a  climate  like  our  own,  hot  and  prone 
to  drought. 

Thorough  cultivation,  good  draining,  the  addition  of  lime,  and  green- 
manuring,  are  amongst  the  methods  of  improving  the  soil's  texture  and  its 
consequent  fertility  that  are  of  most  benefit. 

The  object  of  manuring,  on  the  other  hand,  should  not  be  to  improve  the 
soil  either  temporarily  or  permanently ;  the  object  of  manuring  is  to  supply 
the  growing  crop  with  food.    Manure  the  crop  and  not  the  soil. 

The  greatest  oenefit  from  manuring  will  be  obtained  on  land  which  has 
been  brought  into  good  condition  by  the  methods  mentioned  above. 

We  are  now  in  a  better  position  to  discuss  the  general  principles  which 
underlie  the  question  of  the  proper  treatment  of  manures. 
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HAYixa  discussed  the  nature  and  general  peculiarities  of  the  soil,  we  shall 
proceed  to  studv  the  food-requirements  of  the  different  crops,  and  see  in 
how  far  they  are  supplied  by  the  soil  and  how  far  they  require  the  assistance 
of  manure.  Like  the  foregoing,  this  subject  is  also  one  that  is  exceedingly 
difficult  to  treat  of  without  introducing  technicalities,  and  I  must  claim 
indulgence  for  any  shortcomings. 

The  Chemical  Composition  of  the  Plant. 

I  SHALL  endeavour  to  deal  with  this  subject  as  broadly  and  generally  as 
possible,  so  as  to  avoid  technical  language  and  only  bring  into  prominence 
those  essential  points  which  will  enable  us  to  understand  the  connection 
between  the  chemical  requirements  of  the  plants  and  the  part  played  by  the 
soil  and  manures  for  their  provision. 

We  shall  not  go  far  wrong  if  we  assume  that  all  plants  are  built  up 
of  the  same  elements  combined  together  in  different  proportions.  They 
are  carbon,  hydrogen,  oxygen,  nitrogen,  sulphur,  phosphorus,  silicon,  chlorine, 
and  about  half  a  dozen  metals  in  combination.  It  is  in  the  relative  propor- 
tion of  these  elements  and  their  compounds  to  which  the  great  differences  in 
the  chemical  composition  of  the  various  plants  are  due. 

Different  combinations  of  carbon,  hydrogen,  and  oxygen  give  us  the  large 
class  of  bodies  known  as  carbo-hydrates,  including  such  dissimilar  substances 
as  starch,  sugar,  the  woody  structure,  cellulose,  gum,  &c.  Hydrogen  and 
oxygen  combined  give  us  water ;  nitrogen,  united  with  the  above  elements 
and  sulphur,  forms  the  nitrogenous  constituents  of  the  plant,  such  as  the 
gluten  in  wheat.  On  the  little  that  is  known  as  to  the  formation  of  these 
substances  in  the  living  plant  I  do  not  here  propose  to  dwell.  Even  less  is 
known  of  the  metals — their  disposition  in  the  plant,  and  the  changes  they 
undergo.  We  are  able  to  detect  their  presence  in  the  ash,  in  combination 
with  oxygen,  phosphorus,  sulphur,  and  chlorine.  The  ash  is  that  part  which 
remains  after  the  plant  is  burnt. 

Now,  not  only  do  the  quantities  of  the  different  elements  vary  in  different 
plants,  but  in  the  same  plant  some  elements  are  present  in  quantities  out  of 
all  proportion  to  the  others.  Over  one-half  of  the  bulk  of  most  growing 
plants  consists  of  water.  In  watery  fruit,  such  as  the  melon  or  cucumber, 
the  percentage  of  water  is  as  high  as  90  to  96.  Of  the  remaining  portion  of 
the  plant  the  compounds  of  the  metals  rarely  exceed  2  per  cent.,  and  are 
more  often  about  1  per  cent.  This  you  may  readily  prove  by  burning  a 
weighed  quantity  of  any  groen  crop  until  a  white  ash,  or  nearly  so,  is  left. 
The  ash  from  every  pound  of  such  crop  will  not  weigh  more  than  100  grains. 

The  point  of  importance  for  us  to  keep  in  mind  is  that  each  of  these 
plant-constituents  is  as  necessary  for  the  well-being,  even  for  the  existence, 
of  the  plant  as  any  other,  whether  that  constituent  be  present  in  large  or 
small  quantities.  The  substances  found  in  the  ash,  thougn  present  in  minute 
proportions^  are  as  indispensable  to  the  well-being  of  the  plant  as  the 
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elements  found  in  larger  quantities.  Not  only  that,  but  if  any  single  one  of 
the  ash-constituents  is  insufficiently  supplied — ^if  the  potash  is  deficient  or 
the  iron — the  plant  likewise  sufiers,  although  the  amount  of  such  element 
does  not  in  many  cases  amount  to  more  than  a  fraction  of  1  per  cent. 

Now,  the  yolatile  portion  of  the  plant — that  is,  the  water,  carbo-hydrates, 
nitrogenous  matter — are  for  the  most  part  abundantly  supplied  to  it  by  air 
and  rain  (with  the  exception  of  the  nitrogen  in  some  plants)  ;  that  is  to  say, 
about  98  per  cent,  of  the  food  of  the  entire  plant  is  derived  from  air  and 
water.  From  the  soil  it  extracts  the  remaining  2  per  cent.,  consisting  of 
iron,  lime,  magnesia,  potash,  soda,  and  perhaps  manganese,  combined  with 
sulphuric,  hydrochloric,  and  phosphoric  acids,  together  with  the  nitrogen  as 
already  stated.  These  substances  ic  is  the  function  of  the  soil  to  supply, 
and  where  the  soil,  by  reason  of  its  nature,  or  from  having  been  exhausted, 
is  unable  to  meet  the  demand,  we  have  to  assist  it  by  means  of  manure. 

The  object,  then,  of  manuring,  is  to  assist  the  soil  in  presenting  to  the 
plant  a  portion  of  the  food  necessary  for  its  growth ;  and  though  the  food- 
stuff thus  supplied  is  extremely  minute  in  comparison  with  what  the  plant 
derives  from  other  sources,  it  is  nevertheless  of  the  greatest  importance,  and 
its  absence  or  insufficiency  will  afEect  the  health  of  the  plant  quite  as  much 
as  the  absence  of  air  or  of  sunlight  or  of  water. 

Ingredients  to  be  supplemented  by  Manure. 

Of  these  ash  ingredients  the  greater  portion  is  found  in  all  soils  in  quantities 
more  than  sufficient  for  the  requirements  of  any  number  of  crops ;  thus,  iroji, 
magnesium,  sodium,  manganese,  chlorine,  sulphuric  acid,  silica  are  present  in 
nearly  all  soils  in  greater  quantities  than  the  plant  requicea,  so  that  there  is 
little  danger  of  the  soil  becoming  exhausted  as  far  as  they  are  concerned. 
The  ingredients,  therefore,  that  we  have  to  supplement  by  means  of  manure 
are  reduced  to  three  or  four,  viz.,  lime,  potash,  phosphoric  acid,  and  nitrogen. 

Lime  is  probably  present  in  most  soils  in  quantities  sufficient  for  the  pur- 

?oses  of  plant-food,  and  it  is  seldom  necessary  to  supply  it  with  that  object, 
ts  principal  functions  when  applied  to  land  are,  firstly,  a  mechanical  one,  in 
modifying  the  physical  character  of  the  soil ;  and,  secondly,  a  chemical  one, 
in  rendering  available  certain  insoluble  plant-foods.  Lime  acts,  however, 
also  directly  as  a  plant-food,  and  the  different  classes  of  artificial  manures 
fall  under  one  or  other  of  the  above  headings,  according  as  they  supply  lime, 
potash,  phosphoric  acid,  or  nitrogen. 

The  food  thus  supplied  by  the  soil  is  taken  up  in  solution  by  a  peculiar 
process  of  suction  by  means  of  the  roots.  It  is,  therefore,  necessary  that 
such  food  should  be  in  a  soluble  form  to  be  of  any  use  to  the  plant,  w^ich  is 
unable  to  utilise  insoluble  material.  By  soluble  we  mean  soluble  in  water 
or  in  the  weak  acids  present  in  the  soil  or  secreted  by  the  plant-roots. 

Insoluble  and  Soluble  Plant-food. 

This  is  what  is  meant  by  the  mineral  constituents  being  "  available  for  plant- 
food,"  and  when  the  terms  "  latent "  or  "  dormant "  and  "  active  "  are  em- 
ployed, they  simply  mean  insoluble  or  soluble  in  the  water  imbibed  by  the 
root.  Those  manures  which  are  known  as  quick-acting  manures  are  such  as 
contain  their  potash,  phosphoric  acid,  and  nitrogen  in  a  soluble  form  at  once 
available  for  the  plant ;  those  which  are  slow-acting  contain  these  substances 
in  a  more  or  less  insoluble  condition. 

In  these  latter  cases  a  gradual  decomposition  takes  place  in  the  soil,  due 
to  the  action  of  chemical  agencies  within  the  soil  and  assisted  by  the  action 
of  the  roots  of  the  plant,  by  which  the  insoluble  compounds  are  converted 
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into  soluble  ones,  and  so  become  gr&dually  available,  tbe  beneficial  action 
extending  over  a  long  period  of  time. 

A  iirood  example  of  these  two  ccmditions  is  found  in  the  state  of  the 
phosphoric  acid  in  bone-meal  and  in  superphosphate  respectively.  Bone- 
meal  consists  of  bones  ground  to  a  powder,  and  the  compound  of  phosphoric 
acid  and  lime  which  it  contains  is  insoluble  in  water  to  any  appreciable 
extent.  In  course  of  time  the  agencies  at  work  in  the  soil  render  it  soluble. 
Superphosphate  is  a  compound  manufactured  by  treating  bones  or  minenil 
phospnates  with  strong  oil  of  vitriol,  by  which  treatment  a  diiSerent  compound 
of  phosphoric  acid  and  lime  is  produced.  This  being  readily  soluble  is  at 
once  made  use  of  by  the  plant. 

Dominant  Ingredients. 

From  the  preceding  considerations,  which  I  have  endeavoured  to  make  as 
clear  and  as  general  as  possible  without  going  into  precise  details,  we  shall 
have  realised  that  a  definite  relationship  exists  between  the  requirements  of 
the  plant  and  the  nature  of  the  food  with  which  we  have  to  supply  it.  All 
plants  do  not  take  up  the  constituents  presented  by  the  soil  in  the  same 
proportion,  and  are  consequently  benefited  differently  by  different  manures. 
jN'o  amount  of  nitrogenous  manure  will  materially  benefit  the  pea-crop,  but 
a  small  quantity  added  to  the  land  in  which  wheat  is  grown  will  produce  a 
considerable  increase  in  the  yield.  With  all  crops  there  is  a  special  ingredient 
or  ingredients  which  they  require  more  than  others.  Some  require  potash, 
others  nitrogen,  whilst  others  do  not  thrive  unless  there  is  abundiuuce  of 
phosphoric  acid. 

What  these  special  requirements  are,  and  the  nature  of  the  different 
manures  by  means  of  which  they  are  satisfied,  we  are  now  in  a  position  to 
enquire  into. 

We  know^  that  in  the  selection  of  the  proper  manure  for  use  in  any  special 
case  we  have,  in  the  first  place,  to  consider  the  requirements  of  the  crop  in 
question,  and,  secondly,  in  how  far  the  soil  can  supply  those  requirements. 

Crop  Requirements. 

In  connection  with  the  rational  application  of  artificial  manures,  we  have, 
therefore,  the  following  points  to  consider  : — 

1.  What  are  the  chemical  requirements  of  the  different  crops? 

2.  In  how  far  do  our  soils  supply  these  requirements  ? 

3.  In  what  direction  are  they  to  be  assisted  by  manure  ? 

I  do  not  propose  to  touch  upon  the  question  of  tillage  or  of  general  farmins; 
operations,  except  in  so  far  as  they  may  produce  chemical  changes  in  the  soil 
constituents.  The  action  of  the  different  manures  will  be  regarded  entirely 
from  a  chemical  point  of  view  as  plant-food. 

In  the  first  place  with  regard  to  the  requirements  of  the  different  culti- 
vated crops.  A  very  superficial  observation  is  enough  to  show  us  that  the  food 
required  by  different  plants  must  vary  considerably.  Plants  vary  enormously 
in  character.  Between  the  fruit  of  the  different  species  there  is  an  almost 
infinite  variety.  The  nourishment  that  produces  the  sparse  leafage  of  the 
cereals  oan  obviously  not  be  the  same  that  is  required  for  the  leaf -masses  of 
such  crops  as  lucerne  or  cabbage.  The  differences  are  not  in  all  cases  so 
obvious ;  but  we  may  safely  say  that  every  plant  requires  one  or  more  special 
sorts  of  food,  and  exercises  a  power  of  selection  in  regard  to  such  food.  Some 
crops  cannot  make  use  of  the  soil-ingredients  to  the  same  extent  that  oiiiers  do. 
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Some  crops  also  occupy  the  ground  for  a  loneer  period  tlian  others ;  those 
that  come  rapidly  to  maturity  will  require  a  larger  store  of  food  which  is 
immediately  avaOable.  Again,  their  requirements  Tary  in  many  cases  at 
different  stages  of  their  growth.  What  these  special  requirements  are  we 
will  proceed  to  examine  more  in  detail  for  each  class  of  crop. 

Cereals. 

Wheat, — ^The  quantities  of  the  different  fertilising  ingredients  removed 
from  the  soil  by  the  wheat  crop  are  as  follows : — These,  and  similar  figures 
with  regard  to  other  crops,  are  taken  from  Warington's  Chemistry,  and  refer 
to  English  conditions. 

If  the  figures  here  given  as  the  ayerage  weight  of  the  crop  appear  too 
large  to  our  farmers,  all  I  can  say  is  that  there  is  no  reason  why  we  should 
not  produce  crops  of  the  same  average  weight.  These  crops  are  obtained  by 
the  proper  and  scientific  application  of  manures  on  the  lines  I  am  advo- 
cating, and  there  is  not  the  slightest  reason  to  doubt  that  we  can  obtain  the 
same  results  by  the  application  of  the  same  principles. 

An  average  wheat  crop  of  30  bushels  grain  to  tae  acre  weighs  about  5,000 
lb.,  or  something  over  2  tons  of  grain  and  straw  and  removes  from  the  soil 
during  the  period  of  its  growth  48  lb.  nitrogen,  21  lb.  phosphoric  acid,  and 
29  lb.  potash. 

The  wheat  crop  depends  practically  entirely  upon  the  soil  for  its  nitrogen, 
60  that  for  the  whole  of  the  abore  quantities  of  food  the  wheat  is  dependent 
upon  the  supplies  existing  in  the  soil.  Kow,  48  lb.  nitrogen  is  equivalent 
roughly  to  about  '003  per  cent.,  as  indicated  by  analysis  in  a  soil  of  arerage 
weight  6  inches  deep.  This  quantity  is  very  much  less  than  the  average 
percentage  of  nitrogen  in  our  soils,  which  is  quite  '1  per  cent.  That  means 
that  if  the  nitrogen  in  the  soil  were  immediately  available  the  poorest  soil 
would  contain  abundance  of  it  for  a  succession  of  several  crops.  But  wheat 
does  not  appear  to  be  capable  of  utilising  the  soil-nitrogen  to  its  full  extent, 
consequently  the  application  of  soluble  nitrogenous  manures  is  particularly 
beneficial  to  it  and  uie  other  cereals.  The  same  remarks  apply  to  phosphoric 
acid  and  potash. 

Twenty-one  pounds  phosphoric  acid  represents  about  '001  per  cent,  phos- 
phoric acid  in  a  soil  of  average  weight  and  depth.  This  quantity  is  present 
ten  times  over,  even  in  poor  soils,  as  is  '002  per  cent,  potash,  the  quantity 
represented  by  29  lb.  potash,  required  by  the  plant.  If,  then,  it  were  possible 
to  convert  the  plant-food  in  the  soil  into  an  available  form  at  the  times  that 
the  plant  can  make  use  of  them  the  necessity  for  manuring  of  any  sort  would 
be  done  away  with. 

One  reason  why  nitrogenous  manures  are  particularly  beneficial  lies  in  the 
fact  that  the  period  of  tiie  active  growth  of  the  wheat-plant  ceases  before 
the  period  when  nitrification  is  most  active.  During  the  summer  and  early 
autmnn  certain  organisms  are  active  within  the  soil,  by  the  action  of  which 
the  soil-nitrogen  is  converted  into  nitrates. 

Nitrates  are  exceedingly  soluble  salts,  and  particularly  adapted  for  supply- 
ing the  wheat  crop  with  nitrogen,  but  their  formation  commences  after  the 
crop  has  ceased  its  active  growth,  and  they  are  washed  away  from  the  surface 
soil  before  the  succeeding  crop  can  make  use  of  them. 

Wheat  thrives  best  in  soils  of  moderate  stiffness,  and  does  better  in  a 
moist  SOIL  than  most  cereals.  In  a  moist  climate  it  is  said  to  do  better  on  a 
light  than  on  a  heavy  soil. 

It  is  A. usual  psaotice  to  grow  a  root  crop,  especially  turnips,  before  wheat. 
Daring  the  growth  of  the  turnip  crop  nitrogen  is  stored  up  in  the  soil,  and 
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the  roots  tap  more  especially  the  lower  strata  of  the  soil.  Lime  is  au  essential 
ingredient  in  wheat  lands,  but  the  manures  which  are  especially  beneficial  are 
nitrogenous  ones. 

It  is  still  an  undecided  question  whether  wheat  absorbs  its  nitrogen  in  the 
form  of  ammonium  salts  or  nitrates,  but  while  the  concensus  of  opinion 
points  to  the  probability  that  it  is  in  the  form  of  ammonia  that  it  actually 
enters  the  plant,  yet  it  is  generally  admitted  that  nitrate  of  soda  is  the  most 
effective  form  of  manure.  Sulphate  of  ammonia  is,  however,  considerably 
cheaper  with  us,  and  on  that  account  will  be  our  most  effective  fertiliser. 

The  cheapest  method  of  applying  nitrogen  to  the  soil  is  by  means  of  what 
is  known  as  green  manuring.  Leguminous  crops,  such  as  cow-pea  or  clover, 
have  the  power  of  utilising  the  nitrogen  present  in  the  air  in  a  manner  we  shall 
go  into  more  fully  later  on.  When  such  a  crop  is  allowed  to  grow  until  its 
period  of  active  growth  ceases — that  is,  until  it  flowers — and  then  ploughed 
m,  not  only  are  all  the'fertilising  ingredients  which  it  has  abstracted  from  the 
soil  returned  to  it,  but  the  land  is  further  enriched  by  an  additional  supply  of 
nitrogen.  The  nitrogen  in  this  form  is  not  in  such  a  soluble  condition  as  the 
nitrogen  in  sulphate  of  ammonia,  but  the  method  is  a  cheap  and  effecuve  one, 
and  in  cases  where  it  can  be  conveniently  applied  will  be  found  of  great  value 
in  improving  the  land,  for,  in  addition  to  the  direct  supply  of  nitrogen,  the 
decay  of  the  crop  within  the  soil  produces  a  store  of  humus,  and  exercisesa 
solvent  action  upon  the  other  soil-ingredients,  hastening  the  natural  decom- 
position of  the  soil,  and  benefiting  it  both  chemically  and  mechanically. 

The  crops  best  suited  for  the  purpose  are  such  leguminous  crops  as  mature 
quickly,  and  do  not  occupy  the  land  for  any  length  of  time,  and  are  other- 
wise of  no  great  value  as  crops.  This  subject  is  more  fully  discussed  in  the 
chapter  on  manures,  page  54. 

Wheat  occupies  the  ground  for  a  very  much  longer  period  than  other 
cereals,  such  as  oats  and  barley,  and  removes  rather  a  larger  proportion  of 
soil-constituents.     It  is,  therefore,  a  somewhat  exhausting  crop. 

The  best  manures  for  wheat  in  the  soil  oE  average  quality  is  an  autumn 
manuring  of  fine  bone-dust  and  dried  blood,  about  3  cwt.  per  acre,  followed 
by  a  top-dressing  in  the  spring  of  a  mixture  of  2  cwt.  superphosphate,  and 
li  cwt.  sulphate  of  ammonia  per  acre;  or, instead, about  3  cwt.  per  acre  of  a 
good  guano.  This  spring  dressing  it  is  best  and  most  economical  to  apply  in 
two  portions,  the  first  when  the  young  plants  begin  to  shoot,  and  the  re- 
mainder at  a  somewhat  later  stage.  If  the  above  quantities  are  all  applied 
at  once  a  large  proportion  would  not  be  immediately  utilised,  and  would  be 
washed  away  and  lost.  By  applying  it  in  two  separate  portions  the  fullest 
benefit  is  obtained. 

Nitrogenous  manure  should  not  be  applied  at  a  late  stage  of  the  plant's 
growth. 

On  land  rich  in  lime  an  autumn  treatment  of  2  cwt.  superphosphate  per 
acre  is  sometimes  recommended  instead  of  the  bone-dust. 

Do  not  use  the  nitrogenous  manures  in  quantities  much  larger  than  those 
recommended  above,  as  too  much  nitrogen  is  injurious,  causing  a  tendency 
in  the  plants  to  become  too  green  and  to  "  lay";  but  mineral  manures  alone 
are  not  of  much  benefit  unless  a  sufficiency  of  nitrogenous  matter  be  added. 

Of  the  other  cereals — 

Maize  prefers  light  porous  sandy  loams,  and  does  not  do  so  well  upon  stiff 
clay  soils.     It  is  a  gross  feeder,  and  needs  heavy  manuring. 

Bye  accommodates  itself  to  lighter  and  drier  soils — in  fact,  the  poorest 
soil  is  usually  considered  good  enough  for  rye.  The  pre seace  of  lime  is  not 
of  so  much  importance  as  with  wheat. 
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Barley  requires  a  light  fertile  soil,  warm  and  friable,aiid  grows  most  strongij, 
and  prodaces  the  largest  crops  on  land  well  tilled  and  heavily  manured.  If, 
however,  the  grain  is  grown  for  malting  purposes,  the  application  of  nitro- 
genous manures  is  to  be  avoided,  as  the  grain  produced  oy  such  treatment 
contains  a  large  proportion  of  nitrogenous  matter,  which  injures  the  keeping 
qualities  of  the  beer,  the  starch  in  the  grain  being  likewise  diminished. 

OaU  thrive  best  in  a  damp  climate  and  moist  soil,  with  a  moderate  summer 
temperature.  They  contain  considerably  more  potash  in  the  straw  than  the 
other  cereals. 

The  manuring  recommended  in  the  case  of  wheat  applies  more  or  less  to 
all  the  cereals.  They  are  all  especially  benefited  by  the  application  of 
nitrogenous  manures. 

The  autumn  manuring  may  consist  of  farm-yard  manure,  dried  blood  and 
bone-dust  or  superphosphate,  with  a  spring  top-dressing  of  superphosphate 
and  sulphate  of  ammonia,  to  be  applied  in  two  portions,  as  already  indicated. 

Grass. 

A  crop  of  li  ton  of  meadow  hay  per  acre  contains  on  the  average  49  lb. 
nitrogen,  51  lb.  potash,  and  12^  lb.  phosphoric  acid. 

The  question  of  the  appropriate  manuring  of  grass-lands  is  complicated 
by  the  question  as  to  whether  it  is  intended  for  permanent  pasture  or  to  be 
cut  for  hay,  and  whether  grass  or  clover  is  to  preaominate.  It  may  be  stated 
generally  that  the  proportion  of  clover  is  increased  by  the  application  of 
manures  containing  potash  and  phosphoric  acid,  and  diminished  by  the 
application  of  nitrogenous  manures. 

Too  heavy  manuring  of  any  kind,  especially  nitrogenous,  tends  to  the 
growth  of  coarse  grass.  Manures  containing  lime,  such  as  plaster,  also 
promote  the  growth  of  clovers. 

Por  grass  the  best  results  were  obtained  by  Lawcs  and  Gilbert  by  the 
application  of  mineral  manures  (superphosphate  and  kainit)  together  with 
sulphate  of  ammonia.  Heavy  grass-crops  were  obtained  to  the  almost  total 
exclusion  of  clover.  To  promote  the  growth  of  clovers,  omit  the  ammonium 
salts  from  the  above  mixture,  and  manure  with  mineral  fertilisers  alone. 

Stable  manure  and  compost  is  an  excellent  manure  for  grass-lands, 
especially  when  mixed  with  sulphate  of  ammonia. 

Boot-crops 

Exhibit  a  greater  variety  in  their  food  requirements  than  the  cereals,  and 
differ  more  amongst  themselves.  In  all  cases  the  crops  contain  a  larger 
proportion  of  nitrogen  than  the  cereals,  but  they  appear  to  possess  to  a  far 
greater  degree  than  these  the  power  of  assimilating  the  nitrogen  as  it  exists 
in  the  soil  ;  consequently  the  application  of  nitrogenous  manure  alone  is,  as  a 
rule,  without  much  benefit,  the  exception  being  the  mangel  crop,  for  which 
purely  nitrogenous  manures  are  distinctly  beneficial.  They  all  produce  far 
more  bulky  crops  than  the  cereals,  and  remove  proportionately  larger  quan- 
tities of  the  soil  ingredients.  They,  therefore,  require  liberal  manuring,  and 
are  especially  benefited  by  the  application  of  potash. 

Potatoes, — A  crop  of  6  tons  potatoes  weigns  about  18,000  lb.  of  tubers 
and  haulm,  and  removes  from  the  soil  G7  lb.  nitrogen,  SO  lb.  potash,  and 
24!  lb.  phosphoric  acid.  As  in  the  case  of  the  cereals,  these  quantities  are 
abundantly  present  in  the  poorest  land,  and  it  is  only  a  question  of  the 
power  of  the  crop  to  assimilate  them.  Potatoes  do  well  in  most  soils,  best  in 
loose  mellow  soils.  Virgin  soil  appears  particularly  well  adapted  to  their 
growth.     This  may  be  partly  due  to  the  manuring  of  potash  the  soil  receives 
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from  the  clearing  and  boming  away  of  the  timber.  The  Bub-soil  should  be 
porous,  the  tubers  bein^  liable  to  rot  in  land  with  stiff  sub-soil,  or  in  very 
retentive  soils.  The  soils  should  not  be  too  stiff  otherwise  there  is  not  room 
Cor  the  roots  to  develope.  They  are  surface  feeders,  and,  as  might  be  expected 
from  the  preponderance  of  potash  in  their  composition,  the  applicatLon  of 
potash  manures  is  especially  beneficial.  Kainit  is  a  very  valuable  maauie 
ior  the  potato  crop,  and  plays  much  the  same  part  in  regsurd  to  it  that  nitro- 
geiM)nB  manures  doin  the  case  of  cereals.  The  addition  of  kainit  alone  is, 
however,  not  usually  of  much  benefit,  and  it  is  generally  applied  together  with 
superphosphate.  Before  sowing,  the  best  treatment  for  average  land  is  the 
following : — About  3  cwt.  superphosphate,  mixed  with  2  cwt.  kainit,  and  1  cwt. 
sulphate  of  ammonia  per  acre. 

Turnips. — A  crop  of  17  tons  roots  per  acre  contains  49,000  lb.  of  root  and 
leaf,  and  removes  from  the  soil  112  lb.  nitrogen,  149  lb.  potash,  and  33  lb. 
phosphoric  acid  in  round  numbers.  They  thrive  best  on  light  loama,  loose 
and  open.  The  land  for  the  turnip-crop  requires  more  thorough  tillage  and 
previous  preparation  than  for  any  other  crop  ;  but  this  question  is  outside 
the  scope  of  the  present  discussion.  They  are  a  crop  that  requires  heavy 
manuring,  and  a  liberal  dressing  of  farm -yard  manure  is  essential  to  their 
successful  cultivation.  Though  the  quantity  of  potash  is  larger  than  in  the 
potato  crop,  potash  manures  have  not  the  same  marked  benefit.  Their  weak 
point  appears  to  be  their  inability  to  make  use  of  the  phosphoric  acid  in  the 
«tate  in  which  it  exists  in  the  soil;  hence  the  manures  from  which  they  derive 
especial  benefit  are  those  containing  phosphoric  acid,  such  as  superphosphate  or 
bone-dust ;  3  cwt.  to  4  cwt.  superphosphate  per  acre  is  the  average  proportion. 

Mangels. — A  mangel  crop  of  22  tons  weighs  67,000  lb.  roots  and  leares,  and 
removes  147  lb.  nitrogen,  300  lb.  potash,  and  53  lb.  phosphoric  acid.  Mangels 
are  deep  feeders,  and  require  a  deep  and  well -tilled  soil.  They  form  an  excep- 
tion to  most  root  crops  in  that  they  are  capable  of  utilising  the  phosphoric  acid 
and  potash  present  in  the  soil,  and  the  manures  that  specially  benefit  them  are 
those  containing  nitrogen.  On  a  rich  land,  or  one  already  well  manured  with 
farm-yard  manure,  the  application  of  a  soluble  nitrogenous  manure  alone  is  of 
marked  benefit,  though,  as  a  rule,  it  is  added  together  with  superphosphates. 

Beet-root  is  also  a  crop  that  requires  nitrogenous  manures  in  conjunction 
with  bone-dust  or  superphosphate. 

Leguninons  Crops, 

Comprising  such  crops  as  the  pea,  bean,  hipin,  lucerne,  clover,  vetches,  Ac, 
«tand  midway  between  the  cereals  and  root-crops  with  regard  to  the  amount 
of  fertilising  materials  they  contain.  The  following  figures  show  the  com- 
position of  beans  and  of  red  clover. 

Beans. — A  crop  of  30  bushels  grain  consists  of  2,000  lb.  grain  and  2,200  lb. 
fitraw,  and  contains  99  lb.  nitrogen,  67  lb.  potash,  and  29  lb.  phosphoric  acid. 

A  Bed  Clover  crop  of  2  tons  contains  102  lb.  nitrogen,  83^  lb.  potash,  and 
25  lb.  phosphoric  acid. 

In  addition  to  the  above,  leguminous  crops  contain  a  large  proportion  of 
lime,  amounting  in  the  clover  crop  to  90  lb.  None  of  the  cereals  contain 
more  than  10  lb.  lime  in  the  entire  crop.  Potatoes  contain  about  27; 
mangels,  43  ;  and  turnips,  70 ;  so  that  it  will  be  seen  that  the  proportion  of 
lime  in  the  leguminous  crops  is  considerable. 

They  thrive  best  on  calcareous  soils,  and  derive  special  benefit  from  the 
addition  of  lime  as  a  manure. 

But  the  most  striking  peculiarity  about  this  class  of  plants  lies  in  the  fact 
that  they  can  be  practically  independent  of  the  soil  for  their  supply  of 
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nitrogen.     It  has  long  been  a  Tezed  question,  and  is  still  undecided,  whether 

?lant8  are  able  to  utilise  the  nitrogen  of  the  air  by  means  of  their  leaves, 
'here  is  no  satisfaotorj  evidence  hitherto  of  this  fixation  of  nitrogen  bj  the 
leaves  of  growing  plants,  and  it  is  quite  certain  that  the  amount  thus 
obtained  is  inconsiderable,  and  not  sufficient  to  enable  them  to  thrive 
independently  of  the  soil-nitrogen. 

The  case  of  leguminous  plants  is,  however,  quite  different,  and  exceedingly 
interesting.  It  appears  from  experiments  of  Hellriegel  and  Willfarth,  and, 
later,  of  Lawes  and  Gilbert,  on  peas,  lupins,  vetches,  and  lucerne,  that  there 
exist  in  the  root-nodules,  or  small  excrescences  on  the  roots  of  these  plants, 
certain  minute  organisms  which  are  capable  of  assimilating  free  nitrogen  and 
of  rendering  it  in  an  available  form  to  the  plant.  These  organisms  act, 
therefore,  as  carriers  of  nitrogen  between  the  air  and  the  plant,  and  the 
root-nodules  become  a  store-house  from  which  the  leguminous  crop  derives 
its  nitrogenous  food.  The  air  from  which  the  nitrogen  is  thus  withdrawn  is 
the  air  in  the  interstices  of  the  soil,  and  as  this  is  continually  renewed, 
especially  in  the  case  of  a  porous  soil,  from  the  outside  air,  the  supply  of 
nitrogen  is  practically  an  inexhaustible  one.  The  form  and  appearance  of 
those  nodules  vary  somewhat  in  the  different  plants,  being  generally  large  or 
small  swellings  on  the  root  or  root-fibres,  sometimes  single  and  sometimes 
agglomerated.  It  is  generally  believed  that  the  soil-nitrogen  is  drawn  upon 
in  the  first  place,  and  that  it  is  supplemented  by  the  nitrogen  obtained  from 
the  air  by  the  above  method  of  fixation.  Though  leguminous  plants  exhibit 
this  peculiarity  in  a  special  degree,  there  is  reason  to  believe  that  other 
plants  are  able  to  fix  nitrogen  from  the  air  in  a  similar  manner,  though  in  a 
mnch  smaller  degree. 

On  account  of  this  property  possessed  by  leguminous  plants,  such  plants 
derive  little  or  no  benefit  from  the  application  of  nitrogenous  manures—in 
fact,  it  has  been  observed  that  the  formation  of  root-tubercles  is  reduced,  or 
even  stopped  entirely,  by  the  addition  of  much  nitrate. 

The  manures  that  particularly  benefit  leguminous  crops  are  such  as  contain 
potash.  Taking  further  into  account  the  proportion  of  lime  necessary,  the 
following  would  be  found  a  useful  average  formula.  A  dressing  of  lime  in 
the  autumn,  say  1  ton  to  1 J  tons  per  acre,  followed  by  a  top-dreesing  to  the 
crop  of  3  cwt.  superphosphate  and  2  cwt.  kainit  per  acre. 

Fruilrtrees. 

The  proper  ntanuring  for  these,  together  with  the  general  treatment  of 
the  orchard,  has  been  carefully  gone  into  by  Messrs.  Benson  and  Alien  in 
another  part  of  this  publication.  It  will  therefore  be  unnecessary  to  discuss 
the  subject  in  this  place. 

All  fruits  contain  considerable  proportions  of  potash  and  phosphoric  acid, 
and  of  nitrogenous  matter ;  moreover,  the  assimilation  of  nitrogen  promotes 
the  formation  of  sugar  in  the  fruit,  so  that  it  may  be  generally  said  that  a 
good  general  manuring  containing  lime,  potash,  phosphoric  acid,  and  nitrogen 
is  essential  for  the  production  of  fruit  in  highest  excellence,  in  addition  to 
the  mechanical  treatment  of  the  soil  by  effective  draining,  &q. 

Composition  and  Action  of  Manures. 

We  have  now  to  consider  the  composition  and  the  specific  action  of  the 
several  subsUaioes  used  as  manures ;  and  for  this  purpose  it  will  be  con- 
venient to  classify  them  according  as  lime,  phosphoric  acid,  nitrogen,  or 
potash  is  their  dominant  constituent. 
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Manures  containing  Lime. 

The  manures  which  depend  for  their  action  upon  the  presence  of  lime  are 
burnt  lime,  carbonate  of  lime,  and  gypsum. 

Burnt  lime,  stone-lime,  or  quicklime  is  obtained  by  burning  limestone 
(carbonate  of  lime)  in  kilns  ot  special  construction.  Limestone  is  a  com- 
pound containing  lime  and  carbonic  acid.  In  the  process  of  burning  or 
calcining,  carbonic  acid  and  water  are  driven  off,  and  the  burnt  product  is 
pure  lime  (calcium  oxide)  of  greater  or  less  purity  according  to  the  purity 
of  the  original  stone.  Other  substances  having  the  same  composition  as 
limestone  also  yield  lime  on  being  burnt,  such  as  chalk,  marble,  shells,  &c. 
If  the  lime  has  been  properly  burnt  it  forms  a  very  hard  stony  substance, 
nearly  white,  which  slakes,  or  combines  with  water,  with  great  avidity, 
crumbling  to  a  fine  white  powder  and  evolving  sufficient  heat  to  convert  a 
part  of  the  water  into  steam.  In  slaking  it  combines  with  water,  slaked 
lime  being  a  hydrate  of  lime.  As  its  function  in  the  soil  is  principally 
mechanical,  a  test  of  its  geodness  lies  in  the  readiness  and  completeness 
with  which  it  slakes.  Both  under-burnt  and  over-burnt  lime  slake  badly, 
though  from  different  causes. 

The  quantity  to  be  applied  varies  according  to  the  character  of  the  soil. 
Unlike  most  of  the  manurial  substances  we  shall  have  to  consider,  its  action 
consists  in  improving  the  character  of  the  soil  rather  than  in  acting  as  a 
direct  plant-food.  It  is  applied  in  quantities  varying  from  half-a-ton  to  4 
tons  per  acre  every  six  or  seven  years,  heavy  clay  lands  requiring  the  larger 
dressing. 

It  is  best  to  break  it  up  into  small  lumps  and  place  it  in  heaps  about  the 
field,  covered  with  moist  loam,  leaving  it  exposed  to  the  air  and  moisture  for 
a  short  time — say  about  twenty-four  hours — until  it  begins  to  crumble  to 
powder.  As  soon  as  this  happens,  scatter  the  heaps  with  a  shovel  as  evenly 
as  possible  over  the  surface  of  the  field,  and  harrow  or  plough  it  in  lightly. 
Liming  is  most  effectively  done  in  the  autumn  or  winter  ;  but  whenever  it  is 
done  the  land  should  be  left  alone  for  quite  three  weeks  after  the  appliea,- 
tion,  and  no  seed  should  be  sown  nor  any  nitrogenous  manure  added  during 
that  period. 

Action  of  Lime  on  Different  Soils. 

The  action  of  lime  is  in  the  first  place  a  mechanical  one,  in  altering  the 
texture  of  the  soil,  and  with  it  those  properties  which  depend  upon  its 
texture,  such  as  its  absorptive  power  for  water,  its  amenability  to  tillage 
operations,  Ac. 

The  action  of  lime  upon  a  clay  soil  may  be  illustrated  by  the  following 
experiment.  If  a  small  quantity  of  a  heavy  clay  be  mixed  with  water  in 
any  suitable  vessel  it  will  form  a  muddy  liquid.  If  a  little  lime  be  added  to 
this  and  the  mixture  well  shaken  it  will  be  noticed  that  the  solid  matters 
sink  to  the  bottom  in  a  loose  powder,  and,  in  a  short  space  of  time,  if  the 
water  is  poured  off  and  the  soil  dried,  it  can  be  readily  broken  up  by  the 
fingers.  If  no  lime  had  been  previously  added  the  clay,  on  drying,  would 
form  a  hard  mass  difficult  to  break  up.  This  action,  which  is  due  to  the 
power  that  the  lime  has  of  coagulating  the  fine  particles  of  the  clay,  is  iden- 
tical with  what  takes  place  on  the  larger  scale  when  lime  is  added  to  the  fiehl. 

The  presence  of  lime  also  prevents  the  shrinkage  which  wet  clay-soils 
undergo  on  drying,  and  which  causes  the  cracks  and  fissures  seen  on  the 
parched  clay-soil.  The  admixture  of  lime  to  a  clay,  therefore,  prevents  the 
formation  of  a  sticky  mass  when  wet,  and  a  cracked  parched  appearance 
when  dry. 
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On  light  sandy  soils  the  action  of  lime  is  also  strikin^lj  beneficial  in 
binding  the  particles  of  sand  together,  and  increasing  the  cohesive  and 
capillary  power  of  the  soil.  Its  action  is,  in  fact,  exactly  that  of  lime  on  sand 
in  the  mixing  of  mortars,  only  on  a  much  modified  scale,  since  for  making 
mortar  the  proportions  are  one  part  of  lime  to  three  or  four  parts  of  sand, 
whereas  the  addition  of  a  ton  of  lime  per  acre  represents  one  part  of  lime  to 
nearly  20,000  parts  of  sand.  The  action  of  the  lime  is  the  same  in  botli 
cases :  on  drying  it  absorbs  carbonic  acid  from  the  air,  forming  carbonate  of 
lime,  which  cements  the  particles  of  sand  together,  forming,  in  the  propor- 
tions used  in  making  mortar,  a  hard  compact  mass,  and  in  the  case  of  the 
soil  increasing  its  cohesireness  and  its  power  of  retaining  water. 

Lime,  therefore,  lessens  the  cohesiveness  of  clay  soils,  and  increases  that 
of  sandy  soils,  two  properties  which  are  apparently  opposed  to  one  another. 
In  fact,  there  are  a  few  soils,  the  mechanical  texture  of  which  is  not  improved 
by  the  addition  of  lime. 

The  action  of  slaked  lime  is  exactly  the  same  as  that  of  stone  or  quick 
lime,  but  not  so  pronounced,  and  it  is  generally  preferable  to  use  the  lime 
unslaked,  or  only  slightly  slaked,  as  recommended  above.  Apart  from  the 
above  mechanical  property  of  lime  in  improving  the  texture  of  the  soil,  it  has 
also  a  chemical  action,  and  though  this  is  not  thoroughly  understood,  it  may 
be  classed  under  the  following  headings : — 

Firstly,  it  neutralises  the  free  acids  sometimes  present  in  soils.  Sour  soils 
contain  free  acids  present  in  such  quantity  as  to  be  injurious  to  plant-life, 
and  such  soils  are  '*  sweetened  "  by  the  application  of  lime,  that  is  to  say, 
the  free  humic  and  similar  acids  are  neutralised. 

Secondly,  it  attacks  the  inert  organic  matters  in  the  soil  and  promotes 
fermentation,  one  of  the  most  active  agents  in  the  production  of  available 
plant-food.  It  is,  of  course,  possible  to  have  too  much  of  a  good  thin<;,  and 
an  excessive  dressing  of  lime  would  tend  to  bum  up  the  vegetable  matter  of 
the  soil  and  do  as  much  harm  as  good,  but  in  the  moderate  dressings  above 
recommended  it  will  be  found  beneficial  even  on  land  which  has  lately  been 
green-manured.  It  must  not  be  forgotten,  however,  that  the  action  due  to 
caustic  lime  soon  ceases,  for  it  is  very  rapidly  converted  into  carbonate  of  lime 
Tvithin  the  soil,  which  has  no  such  action  on  organic  matter. 

Thirdly,  it  attacks  the  insoluble  mineral  constituents  of  the  soil  to  some 
extent.  This  is  notably  the  case  with  potash,  which  being  a  weaker  base 
than  lime  is  set  free  from  its  insoluble  compounds,  such  as  felspar,  and 
rendered  available  as  plant-food.  Phosphoric  acid  also  enters  into  com- 
bination with  lime,  and  is  in  this  form  more  readily  utilised  by  the  plant 
than  in  its  insoluble  combinations  with  iron  and  alumina,  with  which  it  is 
associated  in  the  soil. 

Owing  to  the  tendency  of  lime  to  burn  up  a  portion  of  the  orgnnic  matter 
its  benefit  is  more  marked  on  soils  rich  in  organic  matter,  and  it  is  advisable 
to  lime  the  soil  before  green-manuring,  and  not  after. 

Fourthly,  carbonate  of  lime  (into  which  we  have  seen  the  lime  is  soon 
converted  in  the  soil)  is  beneficial,  if  not  necessary,  to  the  process  of  nitrifi- 
cation, the  peculiar  ferment  action  by  which  the  inert  soil-nitrogen  is  con- 
verted into  nitrates. 

Fifthly,  whilst  it  promotes  certain  ferment  action  such  as  the  above,  it 
hinders  the  active  growth  of  many  fungoid  diseases  like  rust  and  smut,  and 
is  said  to  be  often  a  cure  for  such  diseases. 

Carbonate  of  limey  or,  as  it  is  sometimes  called,  "  mild  lime,"  is  unburned 
limestone  or  shells  crushed.  Its  addition  to  the  soil  promotes  fermentation 
and  nitrification,  prevents  clay  lands  from  puddling,  and  in  short  has  much 
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the  same  action  on  the  soil  as  lime  has,  except  where  such  action  depends 
upon  the  conyersion  of  lime  into  carbonate.  It  is  milder  in  its  action,  and, 
as  a  rule,  burnt  lime  is  to  be  preferred. 

Oypsum  or  plaster  is  also  a  substance  that  may  be  sometimes  used  to 
adTantage.  Its  action  appears  to  consist  almost  solely  in  setting  free  potash, 
hence  it  is  most  useful  on  soils  rich  in  potash,  and  for  such  crops  as  clover  it 
is  of  especial  service.  It  is  best  applied  moist  or  in  wet  weather  at  the  rate 
of  2  to  8  cwt.  per  acre.  G-ypsum  is  also  often  used  as  a  "fixer/'  that  is  to 
say,  when  added  to  dung  or  urine  or  decaying  animal  and  vegetable  matter, 
it  decomposer  the  carbonate  of  ammonia  which  is  being  continually  evolved 
from  such  substances,  and  converts  it  into  sulphate  of  ammonia,  in  which 
form  ammonia  does  not  escape  into  the  air.  If  a  heap  of  dung  from  which 
the  odour  of  ammonia  is  perceptible  be  mixed  with  a  few  shovelfuls  of  moist 
gypsum,  the  smell  will  be  found  to  have  disappeared ;  in  other  words,  the 
ammonia  is  "  fixed,"  and  its  loss  prevented. 

Gypsum  is  also  of  great  value  in  lands  which  are  charged  with  alkali,  or 
irrigated  by  alkaline  water.  For  this  purpose  it  is  either  sown  on  the  land 
in  proportions  depending  upon  the  amount  of  alkali  in  the  soil,  or  it  may 
be  introduced  in  boxes  in  the  irrigation-sluices,  or  added  to  the  tanks  if  the 
water  is  stored. 

Manures  containing  Phosphoric  Acid. 

Phosphoric  acid  is  applied  to  the  soil  almost  exclusively  in  the  form  of 
phosphate  of  lime,  and  its  sources  are  bones,  rock-phosphates,  and  guanos. 
In  the  apparent  absence  of  any  large  quantities  of  phosphatic  rocks  in  our 
continent,  we  are  principally  dependent  for  our  supply  of  phosphate  of  lime 
on  the  bones  of  animals. 

Bones  and  Bone-products. 

Bones  vary  very  slightly  in  composition  from  whatever  source  they  are 
drawn,  or  from  whatever  part  of  the  animal  they  are  taken,  though  as  a  rule 
the  thigh-bones  and  the  bones  that  have  to  bear  the  greatest  mechanical 
strain  are  the  richest  in  phosphate  of  lime.  Bones  are  composed  chemically 
of  water,  ossein  or  collagen,  fat,  and  mineral  salts.  The  last-named,  which 
are  left  behind  as  ash  when  the  bones  are  burnt,  consist  principally  of  phos- 
phate of  lime.  Bone-ash  contains  about  83  per  cent,  of  this  substance, 
together  with  about  10  per  cent,  carbonate  of  lime,  and  in  much  smaller 
quantities  magnesiifm  compounds,  and  fluoride  and  chloride  of  calcium. 

The  ossein  of  the  bones  is  the  substance  which  is  converted  into  gelatine 
by  boiling  with  water,  and  is  an  albuminoid  containing  about  16  per  cent, 
nitrogen.  Bones  are,  therefore,  a  nitrogenous,  as  well  as  a  phosphatic 
manure.  An  average  sample  reduced  to  powder  as  bone-meal,  contains 
about  45  per  cent,  phosphate  of  lime,  and  a  trifle  under  4  per  cent,  nitrogen. 

Bones  are  used  in  a  variety  of  ways.  They  may  be  used  whole  or  broken, 
or  reduced  to  powder  (as  bone-meal,  bone-dust,  or  ground  bones),  they  may 
be  boiled  or  steamed,  or  fermented;  calcined  (bone-ash),  charred  (bone- 
black),  or  converted  into  superphosphate. 

We  shall  now  see  how  these  different  methods  of  treatment  affect  their 
composition  and  action. 

Bone-meaL 

When  simply  broken  or  crushed  their  chemical  composition  is,  of  course, 
unaltered,  and  the  principal  advantage  derived  from  their  finer  mechanical 
condition  is  the  greater  rapidity  of  their  action.     Whole  bones  resist 
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decomposition  within  the  soil  for  a  considerable  length  of  time,  and  it  is  very 
doubtful  if  their  use  is  in  any  sense  economical ;  in  fact,  as  the  object  of 
artificial  manuring  is  to  feed  the  crop  rather  than  the  soil,  it  is  doubtful 
whether  slow-acting  manures  are  in  any  case  economical.  The  case  of  lime, 
which  we  have  just  considered,  stands  on  a  different  footing.  Lime  is  seldom 
applied  as  a  direct  plant-food.  Its  action  is  practically  confined  to  the  soil. 
The  substances  we  nave  now  to  consider  are  valuable  only  when  they  are 
available  as  plant-food.  They  produce  little  or  no  permanent  benefit  to  the 
soil,  and  if  tneir  decomposition  is  slow  the  plant  receives  its  nourishment  in 
small  driblets,  inadequate  to  its  needs. 

Eones  are,  therefore,  most  efficacious  when  crushed,  and,  within  certain 
limits,  the  finer  the  powder  the  better  the  product  as  a  manure.  An  addi- 
tional advantage  of  fineness  of  division  lies  in  the  ease  and  evenness  with 
which  it  can  be  distributed  on  the  land,  or  mixed  with  other  manures. 

Bone-meal  is  decomposed  in  the  earth,  the  nitrogen  in  the  ossein  being^ 
converted  by  putrefaction  into  ammonia,  and  the  phosphate  of  lime  rendered 
soluble  by  the  action  of  carbonic  acid  and  the  vegetable  acids.  It  is  particu- 
larly suited  to  turnips  and  root-crops  generally,  grass,  tobacco,  fruit-trees, 
and  in  fact  is  a  manure  of  almost  universal  application.  It  is  applied  at  the 
rate  of  from  3  to  5  cwt.  per  acre,  and  if  mixed  with  a  manure  containirg 
potash,  forms  a  complete  manure,  and  an  excellent  substitute  for  stable 
manure.  It  is  more  particularly  adapted  to  light  soils,  and  is  sometimes 
disappointing  on  heavy  clays,  the  probable  reason  for  which  is  that  in  stiff 
clay  soils  it  is  more  or  less  protected  from  putrefaction  (which  we  have  seen 
is  the  cause  of  its  efficacy)  by  the  absence  of  air  and  moisture. 

Boiled  or  steamed  hones  or  hone-meal, — When  bones  or  bone-meal  are 
boiled,  and  more  effectually  when  they  are  subjected  to  9team,  the  ossein  of 
the  bone  is  gelatinized,  and  more  or  less  removed,  whilst  the  fat  is  also 
removed,  the  resulting  compound  being,  therefore,  poorer  in  nitrogen,  but 
richer  in  phosphoric  acid.  The  treatment  renders  them  more  friable,  and 
they  are  easily  reduced  to  fine  powder.  The  removal  of  the  fatty  matter 
also  renders  them  more  easily  decomposed  in  the  soil,  as  fresh  bones  are 
more  or  less  protected  from  external  action  by  the  presence  of  the  fat.  The- 
proportion  of  phosphoric  aicid  is,  therefore,  not  only  increased,  but  the 
rapidity  of  action  of  the  product,  and  its  consequent  effectiveness  as  a^ 
manure,  is  increased,  at  the  expense,  of  cQurse,  of  the  nitrogen,  which  may 
be  reduced  1  or  2  per  cent.,  as  is  shown  in  the  table  on  the  next  page. 

Bone-ash. — The  residue  left  after  the  calcination  of  bones  consists,  as  we- 
have  seen,  mainly  of  phosphate  of  lime,  and  contains  no  nitrogen.  It  is  not 
largely  used  as  a  manure,  its  principal  application  being  in  the  manufacture 
of  superphosphate.  It  is  dissolved  in  the  soil  by  carbonic  acid,  and  con- 
veyed thus  directly  to  the  plant. 

Bone-hlack  is  the  product  of  charring  bones.  The  broken  bones  are  sub- 
jected to  strong  heat  in  closed  iron  cylinders,  whereby  they  are  converted 
into  bone-charcoal,  on  exactly  the  same  principle  that  wood  is  converted 
into  wood-charcoal.  The  volatile  matter  of  the  bones  is  driven  off  in  the 
form  of  gas,  water,  oil,  and  tar,  and  the  carbon  present  is  for  the  most  part 
left  3mxed  as  charcoal  with  the  mineral  matter  of  the  bones.  This  product 
is  largely  used  by  sugar-refiners  for  removing  the  colouring  matter  from 
raw  syrups.  After  it  has  been  used  for  this  purpose  a  certain  number 
of  times  it  becomes  unserviceable,  and  can  be  obtained  at  a  cheap  rate  for 
manurial  purposes.  It  may  be  applied  directly  to  the  soil  as  a  phosphatic 
manure,  or  better  converted  into  superphosphate  by  treatment  with  acid. 
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This  substance  is  the  basis  of  the  manures  manufactured  by  the  Colonial 
Sugar  Company. 

Bone-black  by  itself  is  a  purely  phosphatic  manure,  containing  only  a  very 
small  proportion  of  nitrogen.  The  charcoal  present  has  no  fertilising  value, 
and  it  is  slightly  poorer  in  phosphate  of  lime  than  bone-ash.  It  is,  however, 
worthy  of  consideration  as  a  manure  on  account  of  the  low  price  at  which  it 
can  be  obtained. 

The  following  table  shows  the  alteration  in  composition  which  bones 
undergo  when  subjected  to  the  above  methods  of  treatment.  The  analyses 
are  for  the  most  part  taken  from  G^riffiths*  work  on  manures,  and  are  not 
analyses  of  the  same  sample,  but  represent  fairly  the  average  composition  of 
the  several  products.  The  analyses  of  bone-black  were  kindly  supplied  by 
Mr.  Walton,  of  the  Sugar  Company,  and  represent  their  "char'*  before  and 
after  it  had  been  used  for  the  purposes  of  refining. 


Bone- 
meal. 

Boiled 
bones. 

Steamed 
bone- 
meal. 

Fer- 
mented 
bones. 

Bone- 
ash. 

Fresh 

booe- 

charcoal. 

Spent 
charcoal. 

Water 

•Organic  matter,  includ- 
ing 10%  carbon  in  the 
case  of  charcoal 

Calcium  phosphate 

Calcium  carbonate  alka- 
lies, &c 

Insoluble           

10-43        10-61 

32-30  1     21-55 
48-40  1     60-19 

7-20  1       5-81 
1-67  1       1-84 

11-57 

19-01 
6002 

8-54 
0-86 

1202 

28-71 
49-28 

8-92 
107 

1-86 

8(>-34 

11-29 
0-51 

13-5 
76-0 

7  0 
1-0 

20 

18-0 
740 

.    5-5 
1-5 

100-      1   100- 

100- 

100- 

100- 

;     

•Containing  nitrogen   . . 

3-71  1       1-76 

1 

1-60 

3-47 

0-7 

0-7 

Utilising  Waste  Bones  on  the  Farm. 

The  following  are  amongst  the  best  methods  of  utilising  waste  bones  on  the 
farm,  and  converting  them  into  manure  when  it  is  not  feasible  to  grind  them :  — 

1.  Fermented  bones. — Bones  may  be  decomposed  and  rendered  more  active 
by  mixing  them  with  about  one-fourth  of  their  weight  of  loam,  and  keeping  the 
heap  moist  with  stable-liquor  or  urine.  The  heap  should  be  protected  from 
rain.  By  this  process  also -there  is  a  loss  of  nitrogen,  but  the  phosphate  is 
rendered  more  readily  available  and  proportionately  increased.  This  is  a 
method  that  deserves  to  be  made  use  of  where  bones  are  plentiful,  and  there 
is  no  means  of  reducing  them  to  powder.  Thirty  to  forty  bushels  per  acre 
is  the  proportion  recommended  for  grass  lands. 

2.  Another  method  of  fermenting  bones,  which  I  have  taken  from  Mr.  J. 
L.  Thompson's  notes  in  the  Agricultural  Gazette^  is  the  following: — Bones 
may  be  softened  by  mixing  in  heaps  with  quicklime  and  loam.  A  layer 
C  inches  deep  of  bones,  then  a  layer  3  inches  deep  of  lime,  and  then  a  layer 
about  4  inches  deep  of  loam,  and  so  on,  repeating  until  the  heap  is  made  of 
convenient  height,  when  it  is  to  be  covered  up  with  a  thick  layer  of  earth. 
Holes  are  then  to  be  bored  into  the  heap  from  the  top  and  water  poured  in  to 
slake  the  lime.  The  mass  will  become  hot  and  remain  so  for  two  or  three 
months,  after  which  the  bones  will  be  found  very  friable,  and  the  whole  heap 
may  be  mixed  together,  and  is  ready  for  applying  to  the  ground. 

3.  By  conversion  into  superphosphate  (jsee  page  51). 


Digitized  byCjOOQlC 


Manures  and  Manuring.  49 


Other  Sources  of  Phosphoric  Acid. 

Mineral  phosphates^  or  coprolites,  are  little  used  in  the  raw  state  as  a 
maoDre;  but  as  they  form  the  basis  of  the  bulk  of  the  superphosphates  and 
mixed  manures  on  the  market,  a  short  account  of  them  will  not  be  out  ef 
place  here. 

The  mineral  known  as  apatite  is  a  crystalline,  phosphorite  a  non-crystalline^ 
form  of  phosphate  of  lime.  These  occur  as  rock-masses,  or  in  nodules 
embedded  in  rocks  of  sedimentaiy  origin  in  many  parts  of  the  world,  notably 
Canada,  South  Carolina,  Florida,  England,  Spain,  and  Norway.  The  Canadian 
phosphate  is  a  crystalline  rock,  the  English  coprolites  are  for  the  most  part 
spherical  nodules  found  in  the  green-sand  and  chalk. 

Grround  phosphate  is  the  name  usually  given  to  the  above  compound  when 
finely  ground.  They  are  not  much  used  in  this  condition,  but  if  so  employed 
it  is  essential  that  they  should  be  as  finely  ground  as  possible.  They  are 
non-nitrogenous. 

OnanOf  in  its  original  signification  is  the  name  applied  to  the  dried  dung 
of  fish-eating  sea-birds,  and  is  obtained  principally  nom  the  rocky  islands  in 
the  Pacific  and  Atlantic  Oceans.  Guanos  are  either  nitrogenous  or  contain 
no  nitrogen,  the  amount  of  this  ingredient  decreasing  with  the  age  of  the 
deposit.  Guano  was  at  one  time  very  extensively  used  as  a  manure,  but  it 
is  Doing  largely  superseded  by  cheaper  and  more  concentrated  forms  of 
phosphoric  acid  and  nitrogen.  Nevertheless,  it  should  not  be  overlooked,  in 
view  of  the  quantity  of  it  existing  in  the  islands  of  the  Pacific  Ocean  off 
eiir  own  coasts. 

The  term  is  used  locally  to  include  a  much  more  extensive  class  of  substances. 
The  dung  of  bats,  flying-foxes,  and  marsupials  goes  under  this  name.  A 
large  number  of  artificial  fertilisers  are  also  sold  as  guanos. 

The  nitrogen  exists  often  in  the  three  forms  of  organic  nitrogen, 
ammonium  salts,  and  nitrates,  the  last  form  being  the  most  soluble  form  in 
which  nitrogen  can  be  applied  to  the  soil.  They  are  excellent  manures  for 
cereals,  especially  as  a  top-dressing  in  the  spring. 

They  likewise  contain  an  appreciable  percentage,  2  to  3  per  cent.,  of  potash. 
The  bulk,  however,  of  the  mineral  phosphates  and  of  phosphatic  guanos 
are  converted  by  treatment  with  sulphuric  acid  into  superphosphates. 

Superphosphates, — ^When  bones,  bone-ash,  or  any  of  the  substances  men- 
tioned in  the  previous  paragraphs,  are  acted  upon  by  oil  of  vitriol,  or  sul- 
phuric acid,  the  phosphate  of  lime  which  they  contain,  and  which  exists  in 
the  form  of  tri-calcium  phosphate,  is  converted  into  a  different  lime  com- 
pound, known  as  mono-calcium  phosphate,  or  superphosphate.  This  sub- 
stance difiers  chiefly  from  the  original  phosphate  in  being  readily  soluble  in 
water.  We  have  already  seen  that  the  availability  of  a  manure  as  plant-food 
depends  largely  upon  its  ready  solubility,  consequently  a  phosphate  of 
lime  soluble  in  water  is  the  most  available  form  of  this  substance.  Plants, 
however,  are  not  dependent  for  their  food-supply  upon  such  compounds  as 
are  soluble  in  water,  but  are  able,  by  means  of  the  acid  juices  secreted  in 
the  roots  and  root-hairs,  to  avail  themselves  of  a  class  of  compounds  soluble 
in  vegetable  acids.  It  is,  indeed,  very  improbable  that  superphosphate 
remains  in  the  soil  for  any  length  of  time  in  that  condition,  for  it  is  readily 
decomposed,  both  by  carbonate  of  lime  and  by  the  iron  and  alumina  saltis 

E resent  in  the  soil.  Carbonate  of  lime  converts  it  into  a  third  compound  of 
me  and  phosphoric  acid,  known  as  bi-calcium  phosphate.  This  substance 
is  insoluble  in  water,  but  being  in  a  very  finely  divided  state  is  readily  dis- 
solved by  the  plant-acids.    Iron  and  alumina  attack  the  superphosphate 
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even  more  rapidly,  converting  it  into  pbospliates  of  iron  and  alumina,  to 
which  the  same  remarks  apply. 

This  point  is  of  further  importance  in  reference  to  the  composition  of  the 
superphosphates  sold  as  manures,  for  they  also  usually  contain  a  considerable 
quantity  of  the  bi-phosphate  in  question. 

A  glance  at  the  table  of  commercial  fertilisers,  on  page  61  will  make 
this,  clear.  The  action  of  the  vegetable  acids  above  mentioned  may  be  fairly 
typified  by  that  of  citric  acid  or  ammonium  citrate,  and  the  phosphoric  aoid 
represented  in  the  tables  as  '' citrate  soluble  "  is  just  this  bi-calcium  phos- 
phate, which  is  formed  to  a  greater  or  less  extent  in  such  maaures  by  the 
inter-action  of  superphosphate  and  unchanged  tri^calcium.  phosphate.  In  a 
superphosphate,  therefore,  as  usually  purchased,  there  wiU  be  not  only  the 
wster-soluble  superphosphate,  but  also  a  certain  quantity  of  the  reverted 
phosphate,  which  is  insoluble  in  water,  but  is,  nevertheless,  available  for 
plant-food,  and  is  of  only  slightly  lower  fertilising  value  than  the  water* 
soluble  phosphate. 

Superphosphate  is  essentially  the  manure  for  root-crops,  and  in  all  oases 
where  a  rapid  return  is  wanted.  For  autumn  manuring  and  for  the  manur- 
ing of  permanent  pasture,  bone-dust  is  equally  efEective ;  and  the  conditions 
under  which  it  will  be  advisable  to  use  the  one  or  the  other  form  of  phoB« 
phate  will  vary  under  different  circumstances. 

Superphosphates  are  more  especially  beneficial  on  sells  of  medium  nature, 
mod  such  as  contain  lime.  Indeed,  in  sandy  soils  poor  in  lime  it  has  heesi 
found  to  be  of  very  little  benefit.  It  must  not  be  forgotten  that  it  is  an 
acid  manure,  and,  in  the  absence  of  lime  to  neutralise  it,  may  even  prove 
injurious. 

It  is  applied  usually  at  the  rate  of  3  to  4  cwt.  per  acre,  the  amount  vary- 
ing with  the  nature  of  the  soil  and  with  the  quantities  of  the  other  manunee 
used  in  conjunction  with  it.  It  is  of  especial  value  in  the  case  of  turnips 
and  root-crops,  and  it  forms  the  basis  of  the  "  general "  manures,  special 
manures,  mixed  fertilisers.  Sec.,  such  manures  being  usually  prepared  from 
superphosphates  by  mixing  them  with  sulphate  of  ammonia  or  nitrate  of 
soda  and  potash  salts. 

Superphosphate  obtained  from  mineral  phosphate  contains  no  nitrogen ; 
that  obtained  from  bones  usually  contains  2  or  3  per  cent.,  a  portion  of  the 
nitrogen  having  been  lost  in  the  process. 

The  following  table  will  serve  to  convey  an  idea  of  the  result  of  the  action 
of  sulphuric  acid  upon  mineral  phosphates  and  upon  bone-meal  respectively : — 


SaperphoBphate  from 
Mmend  PhOB{khateL 

Superohosphate  from 
Booe^mieaL 

Water 

16-00 

1000 

'Volatile  and  combustible  matter 

9-60 

33-00 

Phosphate  of  lime  (solable  in  i^ter)         

28-00 

31-50 

Insoluble  phosphate  of  lime 

6-00 

200 

Sand  and  msoluble  matter 

5-00 

3-00 

'Containing  nitrogen 

3-00 

Equal  to  anmionia 

3-60 

The  tendency  to  revert  is  greater  in  those  superphosphates  which  contain 
iron  and  alumina,  and  in  such  manures  a  portion  of  the  soluble  phosphoric 
acid  often  reverts  to  the  citrate-soluble  condition  on  keeping  for  a  length 
of  time. 
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'^JMstolved  hansgy  is  the  name  applied  to  superphosphate  prepared  from 
bones. 

^'  Distolved  ^uano"  is  superphosphate  obtained  from  guaao. 

''  J^h  guano  "  is  not  a  guano,  but  fish  ofEal. 

"  JDinolved  bone  compound^*  is  a  term  applied  to  a  mixed  manure,  pve^ 
paredt  usuailj^  from  mineral  superphosphates,  with  the  addition  of  bones^ 
blood,  &c. 

JXomas  phogphate,  or  Bime  slag,  must  also  be  mentioned  amongst  phos- 
phatic  fertilisers.  It  is  a  waste  product  in  the  manufacture  of  steel  by  the 
Thomae^ilchrist,  or  Basic  process,  and  contmns  in  the  form  of  a  phosphate 
oflime'the  phosphorus  ezivting  in'  the  original  impure  pig-iron.  In  G  ermany 
enormous  quaotit^iss  of  it  are  consumed,  and  in  England  its  use  is  largely 
increasing.  In  these  countries  it  can  be  obtained  at  very  small  cost,  and 
has  proved  itself  a  very  valuable  and  cheap  form  of  phosphoric  acid,  its 
prrcein  Bngland being'less  than  £2  per  ton,  but  its  great  weight  and  the 
consequent  cost  of  transport  has,  no  doubt,  hitherto  prevented  its  economical 
use  in  this  country; 

'*  JPatent  phosphate  meal "  is  the  name  given  to  a  basic  slag  which  is  produced 
by  a  slight  modification  in  the  Thomas- Gilchrist  process,  and  is  very  rich  in 
phosphoric  acid. 

Mano&otnre  of  Superphosplmte  on  the  Small  Soalo. 

The  following  directions  for  making  this  invaluable  fertiliser  on  a  small 
scale  may  prove  useful  on  farms  where  bones  accumulate,  and  the  question 
arises  how  to  deal  with  them  most  economically. 

It  will  be  found  most  satisfactory  in  the  first  instanise  to  bum  the  bones 
and  convert  them  into  what  is  known  as  bone-ash,  as  fresh  bones  or  bone- 
meal  produoe  on  treatment  with  aoid  a  slimy  mass  which  is  exceedingly 
difficult  to  diy. 

To  prepare  the  superphosphate  from  bone-ash  it  is  necessary  to  provide  &. 
reeeptaole  for  mixing  the  ingredients  which  is  not  attacked  by  sulphurro 
acid..  A  wooden  trough  lined  with  lead  (a  sheet  of  lead  hammered  to  fit  the- 
trough)  is  about  the  best;  but  the  wooden  trough,  pitched  inside,  wiU 
answer  the  purpose,  or  a  hole  in  the  ground  lined  with  cement.  In  this 
receptacle  the  ingredients  are  mixed  in  the  following  proportions : — ^For 
erery  40  lb.  of  bone-ash  add  I  gallon  of  water  and  15  lb.  strong  sulphuric 
acid  (commercial  oil  of  vitriol).  Pour  the  whole  of  the  water  into  the  empty 
tank,  then  add  gradually,  stirring  constantly  with  a  wooden  pole,  the  sulphuric 
aoid.  The  acid  combines  very  violently  with  the  water,  and  unless  it  be^ 
added  as  directed  above  an  explosion  may  result.  Now  add  gradually,  a 
little  at  a  time,  the  bone-ash,  stirring  constantly  with  a  stout  pole  or  hoe. 
The  above  proportions  should  yield  a  mass' possessing  the  consistence  of  a. 
stifE!  dough.  If  it  is  not  stifE  enough  some  more  bone^ash  may  be  added. 
Leave  it  to  itself  for  a  few  hours,  when  it  will  dry  to  a  friable  mass,  easily 
broken,  and  in  a  fine  state  of  division.  Protect  from  rain  whilst  drying. 
The  manure  is  now  ready  for  use.  Although  burning  the  bones  destroys 
the  organic  matter  and  diminishes  the  proportion  of  nitrogen,  this  loss  is 
more  than  compensated  for.  by  the  ease  with  which  the  product  can  be  dried 
and  handled..  If^reah  bones  or  bone-meal  be  used  the  fat  which  they  contain 
prevents  the  complete  action  of  tise  add,  and  the.  resulting  product  is  so 
slimy  aa  to  be  ^unmanageable  in  manycases. 


Digitized  byCjOOQlC 


52  Mimures  and  Mcmuring. 

If  it  is  preferred  to  use  fresh  bones  or  meal,  the  following  proportions  are 
said  to  be  the  best : — 

Dilute  every  \  gallon  of  acid  with  1  gallon  of  water,  as  directed  above — 
that  is,  add  the  acid  to  the  water,  stirring  all  the  time.  Never  on  any 
account  add  water  to  the  strong  acid.  Pour  this  diluted  acid  upon  20  lb.  of 
the  bone-meal  in  the  trough,  taking  care  to  pour  slowly,  stirring  all  the 
while.  The  sticky  mass  must  now  be  mixed  with  loam,  wood-ashes,  peat,  or 
gypsum,  in  order  to  dry  it. 
.  Instead  of  homing  the  bones  the  oil  may  be  removed  by  steaming  them« 
but  this  is  rather  a  troublesome  process,  though  a  larger  proportion  of 
nitrogen  is  obtained  by  this  means.  Simple  boiling  with  water  is  better  than 
nothing,  but  in  no  case  is  the  product  so  satisfactory  as  that  prepared  from 
burnt  bones. 

Instead  of  nsin^  acid,  bones  may  be  rendered  soluble  By  allowing  them 
to  ferment.    The  following  is  a  good  plan : — 

Dig  a  trench  and  fill  it  with  alternate  layers  of  wood-ashes  and  bones, 
beginning  and  ending  with  wood-ashes.  Moisten  each  layer  of  ashes  when 
laid,  and  keep  the  whole  moist  by  watering  from  time  to  time.  In  a  few 
months  the  heap  may  be  turned  over. 

Bones  are  also  dissolved  by  placing  them  in  a  pit  and  drenching  with  a 
hot  solution  of  lye,  1  lb.  of  potash  lye  to  every  4  lb.  of  bones.  Cover  with 
earth,  and  stir  occasionally  for  two' or  three  weeks,  when  the  mixture  may 
be  turned  out  to  dry. 

It  will  be  seen  that  treatment  with  acid  is  the  most  rapid,  and  the  product 
just  as  satisfactory,  but  a  little  caution  is  required  in  mixing  the  ingredients 

Manures  containing  Nitrogen. 

Nitrogenous  manures  fall  under  three  heads,  according  as  the  nitrogen 
i;hey  contain  is  combined  with  organic  matter  or  exists  in  the  form  of 
ammonium  compounds,  or  of  nitrates.  In  the  two  latter  forms  it  is  soluble 
in  water,  and  immediately  available  as  plant-food.  Most  of  the  quick-acting 
concentrated  fertilisers  contain  one  or  other  of  these  compounds,  usually 
.  sulphate  of  ammonia  or  nitrate  of  soda,  and  sometimes  nitrate  of  potash. 
What  is  known  as  organic  nitrogen  is  contained  in  animal  products,  refuse,* 
and  excreta,  such  as  blood,  bones,  hair,  meat,  guano,  farmyard  manure,  ^. 
The  nitrogen  in  these  products  is  not  in  a  state  in  which  it  can  be  imme- 
<diately  utilised  by  the  plant,  but  requires  first  to  undergo  a  fermentation 
within  the  soil,  resulting  in  the  first  instance  in  the  formation  of  ammonium 
-compounds  before  it  is  available  as  plant-food.  Now,  although  the  nitrogen 
in  these  different  substances  is  usually  classified  for  the  sake  of  convenience 
under  the  one  heading  of  "  organic  "  nitrogen,  it  occurs  therein  in  a  variety 
of  combinations,  some  of  which  are  more  susceptible  to  fermentation  than 
others,  and  consequently  more  rapid  in  their  action.  The  smell  of  ammonia 
is  soon  noticeable  from  such  products  as  urine  and  farmyard  manure,  which 
contain  a  large  proportion  of  their  nitrogen  in  the  form  of  urea,  whereas 
hair,  wool,  &c.,  resist  decomposition  for  a  considerable  length  of  time. 

The  following  list  shows  the  order  of  solubility  of  the  most  commonly 
occurring  of  theiae  products,  the  most  soluble  standing  at  the  head : — 

Fresh  urine.  Fine  bone-meal.  Coarse  bone-meal. 

Dried  blood.  Oil-cake.  Hom-meal. 

Dried  and  pounded  flesh.  Fish  scrap.  Dung. 

G-uano.  Dried  ofEal.  Hair  and  wool. 
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This  list  is  of  course  only  intended  to  show  the  relative  solubility  of  the 
nitrogen  in  the  different  substances  named.  It  is  not  meant  to  apply  rigidly 
in  all  cases,  nor  is  it  possible  to  draw  such  rigid  comparisons,  for  the 
solubility  will  vary  according  to  the  fineness  of  division  of  the  material,  to 
some  extent  also  with  tlie  nature  of  the  soil  and  with  the  substances  with 
which  the  manures  in  question  are  mixed,  for  they  are  seldom  applied  in  a 
pure  state,  but  are  generally  mixed  with  lime,  or  gypsum,  or  ashes,  and  the 
nature  of  this  substance  will  alEect  their  rate  of  fermentatioti.  The  list  will 
serve  its  purpose  if  it  makes  clear  the  fact  that  some  of  these  nitrogenous 
products  are  more  soluble  than  others,  just  as  some  forms  of  phosphoric  acid 
are  more  soluble  than  others,  and  that  the  percentage  of  nitrogen  alone  is 
not  always  a  sufficient  indication  of  the  value  of  such  manure,  unless  the 
source  of  the  nitrogen  is  also  known. 

Those  products  containing  their  nitrogen  in  the  most  inert  form,  such  as 
hides,  horn,  hair,  <&c.,  are  generally  utilised  by  the  manure-makers  by  treat- 
ment with  sulphuric  acid  in  the  manufacture'  of  superphosphates.  Their 
rapidicy  of  decomposition  is  greatly  increased  by  this  means,  or  by  mixing 
with  lime,  under  which  treatment  they  swell  up,  become  soft,  and  decompose 
far  more  readily.     They  may  also  be  usefully  added  to  the  compost  heap. 

The  most  important  and  most  commonly  used  of  these  products  are  : — 

Dried  blood  and  dried  flesh. — These  substances  are  produced  in  consider- 
able quantity  in  slaughter-houses  and  boiling-down  works,  and  are  dried 
by  means  of  steam.  They  are  almost  identical  in  chemical  composition,  and 
contain  on  the  average  11  to  13  per  cent,  nitrogen.  They  are  specially 
beneficial  on  grass  lands  (about  30  bushels  per  acre),  for  cereals,  turnips, 
and  in  fact  all  crops  that  require  nitrogenous  manures.  They  are  less 
soluble  than  such  manures  as  sulphate  of  ammonia  and  nitrate  of  soda, 
and  are  more  applicable  as  an  autumn  manuring  than  as  a  top-dressing. 
With  superphospkate  and  kainit  they  form  a  complete  manure  suitable  for 
fruit  trees,  vines,  potatoes,  tobacco,  and  such  crops. 

Sulphate  of  ammonia  is  a  manure  of  very  great  value,  and  being  a  waste 
product  in  the  purification  of  coal- gas,  it  can  be  produced  more  cheaply  than 
other  soluble  forms  of  nitrogen.  It  is  obtained  by  treating  the  ammoniacal 
liquor  of  the  gas-works  with  lime,  which  drives  ofE  the  ammonia.  The 
ammonia  is  absorbed  by  sulphuric  acid  and  forms  sulphate  of  ammonia. 
The  ammoniacal  liquor  is  a  mixture  of  different  ammonium  compounds  pro- 
duced in  the  purification  of  coal.p;as.  Sulphate  of  ammonia  is  a  white 
crystalline  powder  when  pure.  It  is  the  most  concentrated  form  of  nitrogen 
we  possess,  containing  about  20  per  cent,  of  this  element  in  combination. 
It  is  readily  soluble  and  immediately  available,  and  specially  valuable  as  a 
top-dressing  to  the  young  crop. 

For  gardening  purposes  it  may  be  dissolved  in  water  (about  i  o^.  to  1  oz. 
to  the  gallon),  and  will  be  found  effective  for  most  pot-plants  and  flowers. 
It  is  more  particularly  adapted  for  clay  soils.  It  is  stated  to  be  ineffective 
on  strongly  calcareous  soils,  that  is,  soils  which  contain  over  8  or  9  per  cent. 
of  carbonate  of  lime ;  but  as  the  cultivated  soils  of  the  Colony  appear  to 
average  something  under  1  per  cent.,  there  is  not  much  to  be  feared  on  this 
score.  Sulphate  of  ammonia,  or  manures  containing  sulphate  of  ammonia, 
should  not  be  mixed  with  lime,  nor  applied  to  land  which  has  been  recently 
limed.     A  still  more  effective  form  of  available  nitrogen  exists  in 

Nitrate  of  soda,  the  principal  source  of  which  is  the  nitre-beds  of  Chili 
and  Peru.  Enormous  quantities  are  exported  to  England  and  the  European 
continent,  and  it  is  largely  used  in  imported  fertilisers,  but  its  high  price  as 
compared  with  sulphate  of  ammonia  renders  its  use  here  prohibitive. 
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Of  other  forms  of  nitrogen  may  be  mentiooed 

Soot,  which  contains  from  1  to  2  per  cent,  of  nitrogen,  principally  in  the 
form  of  ammonium  compounds.  It  is  fairly  quick  in  its  action^  and  at  the  rate 
of  about  30  bushels  per  acre  will  be  found  usei'ul  for  grass  and  vegetables. 

Green-manuring. 

We  have  seen  hi  the  case  of  many  leguminous  crops  that  they  are  not  only 
•independent  of  the  soil  for  their  supply  of  nitrogen,  but  that  their  growtii 
actually  enriches  the  soil  in  this  ingredient.  The  land  on  which  such  a  crap 
has  been  grown  contains  a  larger  proportion  of  nitrogen  than  before.  This 
property  is  turned  into  account  in  rotating  crops.  When  clover  is  grown 
between  two  crops  of  wheat,  the  second  wheat  crop  derives  the  benefit. of 
the  nitrogen  accumulated  by  the  clover.  It  also  suggests  a  means  of 
eupplying  nitrogen  to  the  soil  without  the  addition  of  nitrogenous  manures. 
If  a  leguminous  crop  is  gro^n,  and  is  ploughed  into  the*land  just  before  it 
Teaches  maturity,  a  manure  is  thereby  added  to  the  land  containing  about 
100  lb.  of  nitrogen  to  the  acre,  that  is  to  say,  the  land  has  received  a  n»»- 
uring  of  nitrogen  equivalent  to  that  produced  by  the  addition  of  4  owt. 
sulphate  of  ammonia  or  of  8  owt.  of  dried  blood  per  acre.  Of  course,  with 
>8uch  treatment,  the  land  is  occupied  for  a  certain  length  of  time  (dependent 
upon  the  rapidity  of  growth  of  the  crop),  and  the  crop  so  grown  may  be 
utilised  to  better  advantage. 

The  crops  suitable  for  green-manuring  are,  therefore,  thoae  that  <maiure 
most  rapidly,  and  occupy  the  ground  *for  the  shortest  time,  and  which  iwe 
•otherwise  of  no  great  value.  Perhaps  such  crops  as  the  cow*pea,  or  vetches, 
or  clover  geaerally  meet  these  requirements,  but  the  choice  will  depend  upon 
.the  surroundings  of  the  individual.  The  crop  may  be  fed  as  pasture-to 
«cattle,  in  which  case  a  small  proportion  of  fertilising  matter  is  lost,  which,  is 
nearly  compensated  for  by  the  use  of  the  crop  as  fodder. 

Another  advantage  of  green-manuring  lies  in  the  fact  that  by  the  deeay  of 
the  crop  thus  ploughed  in  a  supply  of  humus  is  produced,  and  the  ve^table 
jMuds  and  carbonic  acid  produced  by  the  decay  of  the  plant  awist  in  tiie 
decomposition  of  the  soil  and  the  liberation  of  available  plant-food.  They 
also  bring  up  considerable  quantities  of  plant-food  from  the  sub-soil.  Clay 
eoik  are  specially  benefited  mechanically  from  the  ploughing  in  of  suoh  crops. 

Inooulation  of  the  Soil  por  Lbguminoits  Crops. 

"Nitra€:in." 

*'  NiTBAOiK "  is  the  registered  trade  name  for  the  pure  cultures  of  the 
bacteria  contained  in  the  root  nodules  of  several  of  the  leguminous  crops. 

These  preparations  are  now  on  the  European  marl^et,  and  it  is  contended 
for  them  that  their  use  will  increase  the  power  possessed  by  certain  legD- 
minous  crops  of  assimilating  atmospheric  nitrogen,  thus  doin.g  away  with  tbe 
jaecessity  for  nitrogenous  manuring,  and  assuring  a  good  yield  even  in  4M>ils 
poor  in  nitrogen,  and  further  increasing  the  amount  of  assimilable  nitrogen 
m  the  soil. 

As  has  been  already  explained,  Messrs.  Hellriegel  and  Wilfarth  were  the 
first  to  demonstrate  the  fact  that  certain  leguminous  plants  have  the  power  of 
fixing  atmospheric  nitrogen  by  means  of  nodules  or  eicrescences  upon  their 
roots. 
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These  excresoences  were  found  to  contain  bacteria,  wbich  are  the  aothre 
agents  in  the  assimiktion  of  free  nitrog;en. 

Amongst  cultivated  crops,  those  which  possess  this  property  ace  legu- 
minous plants  of  the  order  Fapilionacea,  comprising  a  large  number  of 
important  fodder-crops,  such  as  lucerne  and  the  cloyers,  peas,  vetches, 
lupins,  &c. 

Before  Hellriegers  classical  investigations  it  was  known  that  these  crops 
were  not  only  independent  of  soil-nitrogen  and  nitrogenous  manuring  for 
their  growth,  but  that  thej  actually  enriched  the  soil  in  this  ingredient. 

The  success  which  attended  the  practice  of  growing  a  crop  of  this  nature 
immediately  before  sowing  the  land  with  wheat  is  due,  as  we  now  know,  to 
the  fact  that  the  wheat-crop  is  benefited  by  the  increase  in  the  assimilable 
nitrogen  of  the  soil  prodaced  by  the  growth  of  the  leguminous  crop. 

It  was  also  known  that  the  soil  itself  on  which  such  a  leguminous  crop 
had  grown  was  especially  suitable  for  a  similar  crop— that  is  to  say,  if  earth 
taken  from  a  field  which  had  supported  a  good  crop  of  clover  was  added  to 
land  which  was  less  suitable  to  tbe  growth  of  clover,  it  increased  the  &rtilktv 
of  this  land  as  far  as  clover  was  concerned.  Even  watery  extracts  of  -suen 
eoil  were  found  to  have  the  same  effect. 

It  is  to  Professor  Hellriegel  that  we  owe  the  explanation  of  these  phe- 
nomena, and  since  his  discovery  numerous  experiments  have  been  conducted 
with  a  view  o£  utilising  this  knowledge  for  practical  purposes. 

The  name  of  Professor  Nobbe,  of  Tharand,  Baxony,  has  heea  chiefly  aaso- 
dated  with  this  work,  and  he  has  brought  his  experiments  to  what  appears 
likely  to  be  a  successful  issue. 

Professor  Nobbe  prepares  pore  cultures  of  the  bacteria  contained  in  lihe 
root-nodules  of  different  plants  by  a  method  familiar  to  bacteriologists. 

Plates  of  specially-prepared  gelatine  are,  in  the  first  instance,  inooulated 
with  the  contents  of  the  nodules  of  any  particular  plant  of  which  it  is 
desired' to  obtain  the  characteristic  bacterium.  One  of  the  colonies  thus 
propagated  is  used  to  inoculate  a  second  plate,  and  this  process  is  repeaited 
until  a  pure  culture  is  obtained  of  the  organism  supposed  to  be  peculiar  to 
the  plant  in  question. 

Tbe  bacteria  thus  obtained  from  the  nodules  of  different  plants  are  them- 
selves so  nearly  alike  as  to  be  practically  indistinguishable  from  one  anotiMor. 
[Nevertheless,  they  appear  to  have  undergone  some  remarkable  alteration^ 
which  r«[iders  their  action  distinct  in  each  case. 

Hence,  although  the  organism  extracted  from  the  root-nodules  of,  say,*  a 
>pea  is  favourable  ix>  nodule  formation  when  introduced  into  a  soil  -on 
which  other  peas  are  growing,  it  yields  negative  results  when  introdueed 
into  soil  on  which  clover  grows — that  is  to  say,  the  organism  promotes 
nodule  formation  and  assimilation  of  nitrogen  only  upon  plants  of  the  same 
kind  as  that  :&om  which  it  has  been  taken.  This  is  exactly  what  was  observed 
in  the  case  of  soil  used  for  inoculation. 

The  pure  culture  is  then  introduced  into  prepared  gelatine,  and  is  ready 
for  the  market. 

The  purchaser  receives  a  small  glass  bottle,  sealed  and  protected  from  the 
light,  at  the  bottom  of  which  is  a  small  quantity  of  gelatine  somewhat 
cloudy  in  appearance  from  the  presence  of  colonies  of  bacteria. 

Dr.  Yoeloker,  in  the  Journal  of  the  Boyal  Agricultural  Society  of  England, 
describes  the  coxnmercial  article  as  follows : — 

*^  Up  to  the  present  time  there  have  been  prepared  and  put  on  the  market 
pure  cultivations  of  the  organisms  derived  from  the  nodules  found  on  Hie 


Digitized  byCjOOQlC 


56  Manures  and  Marmring. 

roots,  and  suitable  for  application  to  the  growth  of  the  following  seventeen 
leguminous  field-crops : — 

1,  Pea  (FMum  sativum)  ;  2,  Field  pea  (Fiium  arvense)  ;  8,  Yetchee  or 
tares  (Vieia  gativa)  ;  4,  Field  or  horse-bean  (Vicia  faba^  or  JPaba 
vulgaris) ;  5,  White  lupins  {Lupinus  albus)  ;  6,  Yellow  lupins 
(Lupinus  lutens)  ;  7,  Blue  lupins  (Lupinus  anguatifolius) ;  8,  Ked 
clover  {l^rifolium  pratense)  ;  9,  White  clover  {Trifolium  repens)  ; 
10,  Alsike  {Trifolium  hyhridum)  ;  11,  Trifolium  or  crimson  clover 
{Trifolium  incamatum)  ;  12,  Cow-grass  (Trifolium  pratense 
perenne)  ;  18,  Trefoil,  yellow  or  "hop"  clover  {Medicago  lupulina)  ; 
14,  Lucerne  {Medicago  sativa)  ;  15,  Sainfoin  (Onobrgchis  gativa)  ; 
16,  Serradella  {Ornithopus  sativus)  ;  17,  Lathgris  gglvestris. 
Others  will  be  shortly  added  to  the  list,  e.g,y  Kidney-vetch  {AnthylUs 
tulneraria)  ;  Bokhara  clover  (Melilotus  alba), 

"  Each  bottle  as  sold  bears  a  differently-coloured  label,  according  to  the 
kind  of  crop  it  is  intended  for,  and  also  the  G-erman  and  the  botanical  name 
of  the  plant.  The  contents  of  a  single  bottle  are  sufficient  for  securing  the 
inoculation  of  about  half  an  acre  of  the  land  on  which  the  crop  is  to  be  sown, 
and  the  present  cost  of  a  single  bottle  is  M.  2*50,  or  about  28.  6d.  in  English 
money.  Thus  the  additional  cost  of  inoculating  a  crop  would  come  to  about 
6b.  an  acre.  To  look  at,  a  bottle  appears  to  contain  at  the  bottom  of  it  about 
an  inch  and  a  half  depth  of  a  light  orown  jelly,  ramifying  throughout  which 
may  be  noticed  a  white  growth  or  mould.  The  two  principal  precautions 
that  must  be  taken  with  the  material  are  (1)  not  to  let  it  experience  a  heat 

g eater  than  the  body  temperature  (about  98  degrees  Fah.)  ;  and  (2)  not  to 
b  it  be  exposed  to  a  strong  light.  Either  of  these  would  destroy  the  vitality 
of  the  bacteria,  but  if  they  be  guarded  against,  the  efficacy  of  the  contents 
may  be  prolonged  for  an  indefinite  time. 

"  The  method  of  using  the  '  Nitragin '  in  practical  agriculture  is  twofold. 
It  consists  either  in  inoculating  the  seed  direct,  by  bringing  it  by  means  of 
water,  into  contact  with  the  '  Nitragin,*  or  in  inoculating  with  the  '  Nitra- 
gin '  some  of  the  soil  of  the  field  on  which  the  crop  is  to  be  sown,  and 
then  spreading  this  soil  over  the  plot  and  working  it  in  to  a  depth  of  about 
8  inches.  The  first  thing  to  be  done  is  to  render  the  contents  of  the  bottle 
liauid ;  this  is  effected  either  by  putting  the  bottle  for  a  short  time  into 
lukewarm  water,  or  by  bringing  it  into  a  warm  room  until  the  contents 
become  liquid,  or  by  other  obvious  means.  Care  must  be  taken,  as  alrctfuly 
pointed  out,  not  to  exceed  a  temperature  of  98  degrees  Fah.,  and  not  to 
expose  the  bottle  to  strong  light.  Thefollowiug  is,  practically,  a  translation 
of  the  directions  for  use. 

I.  For  inoculating  the  Seed  direct. 

"  For  every  half  acre  of  land  to  be  sown  with  the  crop,  take  H  pints  of 
water  in  a  vessel,  and  pour  into  it  the  liquid  contents  of  one  bottle.  In 
order  to  completely  empty  the  bottle,  shake  up  some  of  the  water  with  the 
Uquid  contents  of  the  bottle,  so  that  the  whole  gets  well  mixed,  and  then 
pour  it  into  the  vessel  containing  the  water. 

"  With  the  water  thus  prepared,  sprinkle  the  seed  thoroughly,  and  work  the 
heap  with  the  hand  (in  the  case  of  larger  quantities  with  a  shovel),  so  that 
every  seed  is  moistened.  If  there  be  not  sufficient  water,  add  more,  but, 
speaking  generally,  li  pints  is  enough  for  small  clover-like  seeds.  Dry  the 
seed  by  mixing  it  with  some  dry  sand  or  fine  earth  taken  from  the  field  that 
is  to  be  sown.  Avoid  excessive  dryness  or  dustiness,  and  do  not  expose  to 
bright  sunlight.  Sow  in  the  usual  way. 
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II.  Jbr  inoculating  the  Soil. 

'^  Instead  of  inoculating  the  seed  direct,  it  is  rather  better  to  effect  this 
purpose  by  inoculation  of  the  earth  of  the  field  that  is  to  be  sown.  To  do 
this,  for  each  half  acre  of  land  that  is  to  be  sown,  take  56  lb.  of  earth  from 
the  field,  and  pour  the  contents  of  the  bottle  over  it  as  directed  before,  but 
using  very  much  more  water.  In  this  way  the  earth  will  be  inoculated.  Let 
the  earth  dry  in  the  air,  or,  if  necessary,  add  more  dry  earth. 

'*  Then  spread  the  whole  evenly  over  the  surface  to  be  sown  with  seed,  and 
work  it  into  the  soil  to  a  depth  of  about  3  inches.     Sow  the  seed  as  usual." 


As  a  practical  application,  "  Nitragin "  is  still  only  in  its  experimental 
stage,  and  it  has  not  yet  been  tried  under  the  ordinary  conditions  of  agri- 
culture often  enough  to  speak  definitely  as  to  the  success  attending  its 
application. 

The  beneficial  action  of  the  substance  depends  entirely  upon  the  pheno- 
mena above  described,  that  is  to  say,  the  presence  of  the  bacteria  promotes 
the  growth  of  root-nodules,  and  thereby  increases  the  power  of  the  plant  to 
assimilate  nitrogen.  It  acts  thus  as  a  purely  nitrogenous  manure,  and  its 
action  is  practically  on  all  fours  with  .that  produced  by  the  ploughing-in  of  a 
^^en  leguminous  crop,  and  has  the  great  advantage  of  producing  this  effect 
in  a  rapid,  economical,  and  handy  form. 

If  its  success  at  all  approaches  what  one  may  reasonably  expect,  it  will 
prove  to  be  one  of  the  most  valuable  contributions  ever  made  by  science  to 
practical  amculture.  It  is  of  especial  interest  to  us  in  Australia,  because 
so  many  of  our  principal  fodder-crops  belong  to  the  class  of  plants  under 
discussion.  Whether  our  conditions,  especially  as  to  temperature  and 
moisture,  are  favourable  or  otherwise  to  the  treatment,  is  a  problem  we  shall 
Iiave  to  solve  for  ourselves. 

The  real  value  of  the  preparation  appears  likely  to  be  in  the  inoculation 
of  soils  which,  owing  to  the  absence  of  the  proper  organism,  are  incapable 
of  supporting  one  or  other  of  the  above-mentioned  crops. 

On  land  which  yields  good  crops  of  (say)  clover,  the  introduction  of  the 
clover  organism  is  not  likely  to  be  of  any  great  benefit. 

The  question  as  to  whether  what  is  known  as  ''  clover-sickness  "  is  in 
reality  attributable  to  the  absence  of  the  proper  bacterium  in  the  soil,  and 
whether  the  introduction  of  this  organism  will  effect  a  cure  in  such  cases,  is 
a  question  whose  solution  is  of  the  greatest  importance. 

Those  who  wish  to  study  the  latest  work  done  in  this  interesting  subject 
cannot  do  better  than  read  the  articles  by  Dr.  Miller,  of  Eothamstead,  and 
Pr.  Voelcker,  which  appear  in  No.  26  of  the  Journal  of  the  Eoyal  Agricul- 
tural Society  of  England. 

Mannres  containing  Potash. 

With  the  exception  of  wood  ashes,  we  are  dependent  upon  the  German 
potash  deposits  for  our  supplies  of  this  invaluable  manure.  Potash  occurs 
in  these  deposits  in  combination  with  other  substances  in  different  minerals 
of  which  the  commonest  is  kainit, 

Kainit  is  a  mixture  of  the  sulphates  of  potash  and  lime,  together  with 
chlorides  of  nmraesium  and  sodium.  It  is  of  value  principally  on  account 
of  its  potash,  of  which  there  is  about  12  per  cent.  For  leguminous  crops, 
root-crops,  fruit,  vines,  Ac,  it  is  an  essential  manure.  It  should  always  oe 
mixed  with  other  manures,  especially  phosphatic  manures,  about  2  cwt. 
mixed  with  3  cwt.  superphosphate,  and  1  or  1\  cwt.  sulphate  of  ammonia 
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per  acre  being  about  tiie  best  proportioii  for  potatoes.  Kainit  is  the 
cheapest  of  the  potash  manures  for  .the  farmers'  use,  but  the  Talue  of  wood- 
ashes  must  not  be  overlooked  by  those  who  are  able  to  obtain  it  in  quantity. 
If  wood-ashes  be  substituted  for  kainit  in  any  of  the  formula  giyen  above, 
about  4  to  5  times  the  quantity  of  wood«ashes  must  he  used,  thus  half  a  ton 
of  wood-ashes  is  about  equivalent  to  2  owt.  kainit. 

Sulphate  of  Fotaah  is  also  obtained  from  the  same  souree  as  the  above 
and  is  a  very  concentrated  form  of  potash,  of  which  it  contains  about  50  per 
cent.  As  it  contains  no  chlorine  it  is  preferable  to  kainit  for  such  crops  as 
tobacco.  It  is  more  economical  on  account  of  its  concentrated  nature, 
1  cwt.  of  it  containing  as  much  potash  as  4  cwt.  of  kainit.  At  the  same 
time,  this  and  other  highly-concentrated  manures  should  be  used  with 
caution  until  experience  is  gained  in  i;he  use  of  the  less  concentrated  forms. 

Wood-ashes. 

The  value  of  wood-ashes  as  a  fertilising  material  is  not  as  widely  known 
as  it  deserves  to  be.  In  newly-cleared  country  this  valuable  substance  is 
produced  in  large  quantities,  and  it  will  be  found  to  more  than  repay  the 
trouble  of  returning  to  the  land.  It  is  a  matter  of  common  observation  that 
after  a  bush-fire  the  vegetation  is  particularly  strong  and  luxuriant,  and  the 
effect  is  due  entirely  to  the  lime,  potash,  and  phosphoric  acid  thus  returned 
to  the  soil.  The  household  fires  also  furnish  a  small  but  continual  supply 
of  ashes  which  should  all  be  kept  and  made  use  of.  They  may  be  utihsed, 
either  by  themselves,  or  mixed  with  other  manures,  or  added  to  the  compost- 
heap,  a  valuable  adjunct  to  the  economy  of  the  farm. 

The  ash  of  the  different  woods  contains  the  mineral  portion  of  the  wood 
from  which  it  has  been  obtained.  Of  these  ingredients  the  bodies  posaeaaiiig 
fertilising  value  are  lime,  potash,  and  phosphoric  acid.  Their  potash  and 
phosphoric  acid  are,  moreover,  in  an  exceedingly  soluble  condition,  and  are 
in  such  a  state  as  to  be  readily  assimilated  by  most  plants.  The  value  of  the 
ash  of  the  different  varieties  of  European  trees  has  been  long  well  known 
and  their  constitution  established  by  numerous  exact  analyses.  The  com- 
position of  the  ash  of  our  own  trees  has  not  as  yet  been  studied,  but  from 
the  following  analyses  made  in  the  Department,  it  will  be  seen  that  they  are 
likely  to  be  quite  as  valuable.  The  results  of  the  examination  of  .a  larger 
number  will  be  published  shortly  in  a  future  number  of  the  Oazette. 
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The  process  of  burning  converts  the  potash  ealts  into.oarbonate  c^f  potash 
for  the  moat  part,  the  lime  is  present  in  the  form  of  oxide  and  carbonate, 
and  the  phosphoric  acid  .partly  as  calcium  phosphate,  and  partly  as  alkaliDe 
phosphates.  Now,  carbonate  of  potash  and  alkaline  phosphates-are  particularly 
Boluble  forms  of  potash  and  phosphoric  acid  respectively,  the  beneficial 
.action  of  lime,  both  in  the  form  of  oxide  (quiokiime)  and  of  earbonate 
(chalk),  is  well  known.    It  will,  therefore,  readily  be  seen  what  .a^vafaiable 
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mmurial  aubfltance  we  hare  gotihere.  In  addition  to  their  direct  aetian-jaa 
plantrfood,  wood*ashe8  .aot  beneficially  in  improviiig  the  quality  of  stiff 
clay-landsy.and  equally  so  in  binding  light  aandy  soils.  In  fact,  they  beneilt 
the  soil  mechanically  exactly  in  the  same  way  that  lime  does.  With  the 
exception  of  nitrogen  which,  cf  course,  has  been  burnt  off,  they  contain  all 
the  ingredients  of  a  complete  manure,  and  in  a  particularly  serviceable  form. 
It  might,  therefore,  be  expected  that  the  addition  of  a  nitrogenous  manure 
would  make  a  complete  manure  of  them.  But  such  addition  must  be  made 
with  great  caution,  as  the  presence  of  free  lime  and  alkalies  in  the  wood- 
ashes,  are  liable  to  decompose  the  nitrogen  in  such  a  mixture,  driving  it^off 
in  the  form  of  ammonia,  the  smell  of  which  will  .be  ^parent  when  sulphate 
of  ammonium  and  wood-ashes  are  mixed  together. 

The  ash  of  young  wood  is  especially  rich  in  potash,  and,  generally  ^Making, 
the  ash  of  young  and  small  wood,  as  young  boughs,  twigs,  &c.^  is  move 
valuable  than  that  obtained  from  the  trunk  or  heart  of  an  okL  tree. 

The  following  are  the  best  means  of  utilising  wood<ashee  *. — 

They  may  be  used  done  as  a  top-dressing  to  grass  and  pasture,  mjA  for 
leguminous  plants  ;  but  they  are  of  benefit  to  nearly  all  crops,  potatoes  and 
roots,  fruit  and  vines  being  specially  benefited.  They  aro  applied  at  the  rate 
of  from  35  to  80  bushes  per  acre. 

A  mixture  of  wopd-ashes  and  bone-^meal  in  the  proportion  of  5  owt.  bone- 
meal  to  25  bushels  ashes  is  said  to  be  an  excellent  substitute  for  .  farm-yard 
manure.     Such  a  mixture  should  be  made  as  required — ^not  kept  mixed. 

Instead  of  mixing  superphosphate  with  loam  or  earth  when  applying  it  to 
the  land,  it  may  be  advantat^eously  mixed  with  three  or  four  times  its  weight 
of  wood*ashes.    But  the  best  way  of  utilising  wood-ashes  is 

The  Compost  Heap. 

The  best  material  with  which  to  compost  it  is  undoubtedly  peat,  but  other 
decayed  or  decaying  vegetable  matter  is  nearly  as  good,  such  as  straw,  dead 
leaves,  and  refuse  of  this  sort  generally.  Such  substances  are  fer- 
mented in  contact  with  wood-ashes,  and  their  nitrogen  rendered  available. 
The  most  convenient  form  of  the  compost-heap  will  vary  on  different  farms, 
and  the  subject  is  so  wide  and  important  that  it  requires  a  chapter  to 
itself.  On  farms  where  the  compost-heap  is  an  institution,  it  should 
not  be  forgotten  that  the  addition  of  wood-ashes  forms  the  best  method  of 
utilising  this  product  and  improves  the  value  of  the  compost-heap.  Where 
isuch  a  system  of  utilisatian  of  waste  matter  is  not  practised, ^the  following 
^method  of  composting  ashes-will  be  found  useful : — Make  a  heap  of  alternate 
hiyers  of  peat  or  peaty  learn,  or  Tegetable  refuse,  and  wood^ashes,  or  make 
:a  hole  and  fill  it  with  these  substances  in  alternate  layers,  moisten':the  heap 
with  urine  or  slop-water,  and  allow  to  ferment  for  a  few  months,  when  it 
may  be  turned  over.  The  addition  of  stable-manure,  dung,  and  in  -faict  all 
jrefuse'matter  of  the  farm  will  benefit  such  a  heap,  which  may  be  thus  made 
the  means  of  utilising  a  «great  deal  of  valuable  fertilising  material  whidi 
would  otherwise  be  thrown  away. 

The  above  remarks  apply  to  unleached  ashes,  such  as  are  obtained. from 
ihe  burning  of  timber. 

Leached  ashes  contain  practically  little  but  lime  and  carbonate  of  lime,  as 
the  potash  and  phosphoric  acid  are  for  the  most  part  leached  out.  Their  use 
rand  action  are  similar  to  those  described  under  the  heading  of  carbonate  of 
lime.  They  may  be  sometimes  economically  used  instead  of  this  substance, 
but  in  no  case  will  the  farmer  derive  any  benefit  from  leaching  his  own  ashes. 
As  the  above  analyses  will  show,  it  is  chiefly  ior  the  sake  of  their  potash  that 
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wood-ashes  are  used,  and  thej  may  be  redded  as  potash  manures.  Thej 
are  not  nearly  so  concentrated  a  form  of  this  substance  as  potash  salts,  and 
if  substituted  for  kainitin  any  of  the  formula  recommended  in  the  preceding 
pages,  it  is  well  to  remember  that  J  cwt.  kainit  contains  about  the  same 
quantity  of  potash  as  4  or  5  cwt.  wood-ashes. 

Sea-weed  as  a  Manure. 

Sea- weed  is  not  at  a  first  glance  a  rery  promising  fertilising  material.  It 
has,  when  fresh,  a  fertilising  value  somewhat  lower  than  that  of  farm- 
yard manure,  and  its  large  content  of  water  prevents  its  carriage  in  a  fresh 
state  to  any  distance  with  economy.  Even  at  the  distance  of  a  few  miles 
from  the  coast  the  cost  and  labour  of  transport  places  it  out  of  court  as  a 
fertiliser.  Its  use  is,  therefore,  limited  to  farms  situated  immediately  upon 
an  accessible  coast ;  but  in  such  cases  there  is  no  doubt  that  it  might  be 
applied  with  advantage  more  frequently  than  at  present. 

In  the  coastal  districts  of  G^reat  Britain  (especially. Scotland  and  Ireland), 
France,  Norway,  and  the  United  States,  sea- weed  is  largely  used  as  manure. 
The  general  custom  is  to  fork  it  straight  into  the  land  like  dung,  and  this  is 
the  best  method  for  such  sea-weeds  as  decompose  rapidly,  and  can  be  easily 
distributed,  such  as  the  different  varieties  o£  kelp  and  ribbon-weed.  These 
may  be  strewn  over  the  land  or  ploughed  lightly  in,  and  rapidly  decompose 
and  disappear.  For  the  tougher  kinds,  such  as  eel-grass,  it  is  usuaUy 
recommended  to  compost  with  lime.  This  is  done  by  building  a  stack  of 
alternate  layers  of  sea-weed  and  lime,  the  layers  of  sea-weed  being  about 
6  inches  deep,  and  covered  with  lime.  The  whole  stack  may  be  conveniently 
covered  with  gypsum  to  prevent  loss  of  ammonia.  The  heap  is  leEt  for  two 
or  three  months,  and  then  turped  over  at  intervals  until  well  rotted.  It  is 
doubtful  whether  composting  is  economical  in  the  case  of  the  more  readily 
decomposed  varieties  above  mentioned. 

Though  a  poor  manure,  it  is  fairly  rich  in  nitrogen  and  potash,  its  weak 
point  being  its  phosphoric  acid.  For  this  reason  a  previous  dressing  of  the 
soil  with  bone-dust  is  stated  to  be  beneficial.  Its  use  must  be  avoided  on 
certain  crops,  such  as  beetroot  and  tobacco,  which  are  injuriously  affected  by 
chlorides,  which  are  present  in  sea-weed  in  considerable  quantities  in  tfaie 
form  of  common  salt.  For  the  same  reason,  plants  such  as  asparagus,  and 
small  fruit,  such  as  raspberries,  which  require  much  saline  matter,  are 
benefited  by  its  use.  Potatoes  are  said  to  contain  less  starch  when  manured 
with  sea- weed,  and  to  acquire  in  consequence  a  somewhat  soapy  taste ;  at 
the  same  time,  in  many  parts  of  the  coast  of  Ireland,  sea- weed  is  almost  the 
only  manure  used  by  the  peasant  for  his  potato  crop. 

It  must  be  carefully  spread,  especially  if  used  as  a  top-dressing  for 
meadows,  as  it  is  otherwise  liable  to  destroy  the  grass  when  used  in  large 
quantities. 

Storer,  in  his  work  on  Agriculture,  points  out  that  it  is  entirely  free  from 
seeds  of  weeds,  spores  of  fungi,  and  eggs  of  insects,  consequently  it  is  a 
comparatively  easy  matter  to  keep  the  land  clean. 

The  ash  of  sea-weed  contains  a  considerable  quantity  of  fertilising 
materials,  potash,  and  phosphoric  acid,  and  in  some  cases  it  may  be  found 
economical  to  utilise  sea-weed  in  this  form.  The  nitrogenous  matter  is,  of 
course,  thereby  lost.  The  ash  is  richer  in  fertilising  substances  than  wood 
ashes — the  potash  varies  in  the  difierent  varieties  from  4  to  as  high  as  20  per 
cent. 

Except  for  the  larger  amount  of  water  contained  in  it,  sea-weed  compares 
favourably  with  farmyard  manure. 
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The  ayerage  composiidoii  of  cow-manure  is  roughly  : — 

Water 77*0  per  cent. 

Nitrogen        '5        „ 

Potash  -6        „ 

Phosphoric  acid       *15      „ 

The  following  tahle  shows  the  composition  of  the  most  ahundant  SDecies 
of  sea-weeds,  determined  bj  Messrs.  Wheeler  and  Hartwell,  of  the  Bhode 
Island  Experimental  Station,  who  have  also  collected  a  large  amount  of 
valuable  information  as  to  the  use  of  these  plants : — 

Ribbon-weed,  Kelp,  Tangle,  Laminaria  saechartTia 
Broad-ribbon  weed.   Broad-leafed    Kelp,   Devil's 

apron  Tangle,  jLam»7iaria  cfi^itato      

l>nhBO,  Dii]iBkk,  Jihodymenia  p(Umata         

Bound-stalked    rock-weed,  Aacophyllum    {Fucus) 

nodosum 

Flat-stalked  rock-weed,  Fucus  veticulosua 

Irish  or  Carragheen  Mobs,  Chondrus  cnsptis 
Eel-grass,  grass  wrack,  Zostera  marina    

Analyses  or  Commercial  Fertilisers  obtainable  in 
New  South  Wales. 

1898  list 

F.  B.  GUTHRIE  and  E.  H.  GURNEY. 

Thb  accompanying  list  of  manures  obtainable  in  the  Colony,  together  with 
their  composition  as  determined  by  analysis,  and  their  price,  is  the  result  of 
revision  of  the  list  issued  in  May,  1897. 

The  list  is  compiled  in  the  interest  of  the  farmers ;  and  it  is  hoped  that  it 
may  serve  as  a  guide  to  those  requiring  any  particular  class  of  manure. 

In  every  case  the  figures  given  are  those  obtained  from  samples  submitted 
to  the  Department  for  analysis.  ^ 

The  fertilisers  sold  by  tne  Colonial  Sugar  Company  have,  however,  not 
been  thus  checked  in  all  cases,  Mr.  Walton's  figures  being  published. 

Messrs.  Geo.  Shirley  &  Co.  inform  us  that  they  have  been  appointed  sole 
agents  for  the  ^*  Lawes  Chemical  Company,"  London,  the  high  standurd  of 
whose  fertilisers  is  well  known.  These  fertilisers  may  be  expected  to  arrive 
shortly.  The  same  firm  are  also  agents  for  a  new  potash-manure,  manu- 
factured locally,  and  which  will  also  be  shortly  in  the  market. 

A  word  is  necessary  in  explanation  of  the  column  giving  the  "  values"  of 
the  manures.  These' figures  are  calculated  from  the  composition  of  the 
manures  as  represented  by  analysis,  a  definite  unit-value  being  assigned  to 
each  of  the  fertilising  ingredients.  The  units  on  which  the  values  here  given 
are  computed  are  as  follows : — 

TJsiT- VALUES  of  fertilising  ingredients  in  different  manures  for  1898. 

I^itrogen  in  ammonium  salts  and  nitrates 9s.  6d.  per  unit. 

Nitrogen  in  blood,  bones,  ofEal,  &c. — fine    ...         ...  10s.  „ 

Phosphoric  acid  in  bones,  offal,  Ac. — fine     2s.  „ 

Phosphoric  acid  in  superphosphate — 

„               water-soluble       5s.  4d.  „ 

„               citrate-soluble 4s.  6d.  ,, 

„               insoluble 2s.  „ 

Potash  ...         ••,        ...         •••         •••         ...         ...  58. 4d.      ,, 
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To  determine  the  value  of  any  manuve  tlie  percentage  of  each,  ingxedient 
18  multiplied  bj  the.usitisvalue  aseigned  above  to  that  ingredient,  the  result 
being  the  value  per  .ton  of  that  substance  in  the  manuseu  Por  example,  a 
bone-dust  contains  4  percent,  nitrogen  and  20  per  cent,  phosphoric  acid : — 

4  X  lOs.  =  £2  =  value  of  the  nitrogen  per  ton. 
20  X    28.  =:  £2  .=  value  of  the  phosphoric  acid  per  ton. 

£4  =?  value  of  manure  per  ton« 

It  nmst.  be  clearly  understood  that  the  value  thus  assigned,  depending 
solely  upomthe  chemical  composition  of  the  manure,  does  not.  represent  ia 
all  cases  the  actual  money  value  of  the  manuve,  ^ioh  depends  upon  a^  variety 
of  causes  other  than  the  composition,  and  is  afPeoted  by  local  conditions. 

It  is  simply  intended  as  a  standard  by  which  diffidrent  products,  mar  be 
conrpared.  At  the  same  time,  it  has  been  attempted  to  make  the  staQdard 
indicate  as  nearly  as  possible  the  fair  retail  price  of  the  manure,  and  the  fact 
that  in  the  majority  of  cases  the  price  asked  and  the*  value- assigned' are- 
fairly  close  shows  that  the  valuation  is  a  reasonable  one: 

To  economise  space,  only  those  ingredients  are  given  whose  presence 
directly  affects  the  value  of  the  manures.  EuU  analyses 'Can  be  obtained  if 
desired. 

In  the  table  of  mixed  fertilisers,  <&c.,  it  will  be  noticed  that  three  columns 
are  assigned  to  phosphoric  acid,  and  a  different  unit-value  assigned  to  each, 
water-soluble,  citrate-soluble,  and  insoluble.  W  hen  bones  or  mineral  phos- 
phates are  acted  on  bysniphuric  acid,  a  portion  of  thetri-calcic  phosphate  is 
converted  into  another  lime-compound,  known  as  mono-calcic  phosphate  or 
8upi»rpho8phat6.  This  compound  is  soluble  in  water,  and  it  is  to  its  presence 
that  the  rapid  action  of  the  phosphate  is  due. 

This  is  the  '*  water-soluble''  acid  of  the  table. 

In  many  superphosphates^  however,  a  considerable  portion  of  this  com- 
pound has  undergone  change.  This  change  may  be  due  to  the  quantity  of 
sulphuric  acid  used  in  the  manufacture,  to  the  quantity  of  salts  of  iron  and 
alumina,  present,  or  to  the  length  of  time  it  has  been  kept,  and  it  results  in 
the  formation  of  a  third  lime-compound — bi-calcic  phospnate.  This  is  known 
as  *'  reverted!'  or  *' retrograde"  phosphoric  acid,  and,  being  insoluble  in  water, 
but  soluble  in  ammonium  citrate,  is  here  given  under  the  heading  ''  citrate- 
seluble."  A  value  has  been  assigned  to  the  phosphoric  acid  in  this  condition 
intermediate  between  the  others.  Its  manurial  activity  has  been  found  to 
be  very  little  less  than  that  of  the  water-soluble  acid. 

As  many  manure  manufacturers  prefer  to  use  the  term  **  reverted,"  it  is 
well  to  keep  in  mind  that  in  this  list  the  term  is  identical  with  '*  citrate- 
soluble."  The  only  exception  is  in  the  case  of  Thomas  phosphate.  In  this 
product  the  "  citrate-soluble "  is  a  compound  of  lime  distinct  from  the 
others ;  it  is  neither  bone-phosphate  nor  superphosphate,  nor  reverted  phos- 
phate, but  is  a  fourth  lime-compound,  known  as  tetra-calcic  phosphate.  It 
is  soluble  in  ammonium  citrate,  and  has  practically  the  same  numurial 
activity  as  reverted  phosphate. 

In  the  fifth  table  are  a  number  of  waste  products  whicli  m«y  in  many 
cases  be  economically  utilised. 
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A  PEW  SIMPLE  Hints  for  detecting  Adultebation  in 
Artificial  Manures. 

It  must  be  premised  that  it  is  of  no  use  attempting  the  roughest  analysis 
of  a  manure  without  a  fairly  accurate  balance.  The  substances  likely  to  be 
added  as  adulterants,  or  whose  presence  in  Quantity  lowers  the  value  of  the 
manure,  are  not  foreign  matters,  but  those  like  sand  which  already  exist  in 
most  manures ;  therefore,  all  attempts  to  decide  the  value  of  a  fertiliser 
must  depend  upon  an  estimation  of  tne  quantities  of  the  in^tredients  present, 
and  these  cannot  be  estimated  without  a  balance  which  must  be  capable  of 
weighing  half  a  grain. 

In  the  absence  of  a  balance,  however,  the  following  rough  tests  may  be 
found  useful  in  giving  an  approximate  idea  of  the  purity  of  a  few  of  the 
simple  fertilisers : — 

Bone-dutt, — ^A  good  sample  of  bone-dust,  however  fine,  shows  the  bony 
structure  in  some  of  the  larger  pieces.  It  should  be  as  dry  as  possible,  and 
in  a  fairly  fine  state  of  division.  It  should  have  the  characteristic  smell, 
though  there  is  no  need  that  the  smell  should  be  offensive.  It  does  not 
follow  that  a  bone-meal  is  necessarily  good  because  the  smell  is  disgusting. 

Take  about  100  grains  in  a  small  iron  spoon  or  ladle  ;  heat  it  strongly  in  a 
brisk  fire.  The  heat  should  be  applied  cautiously  at  first  to  avoid  loss  by 
spurting,  after  which  it  may  be  heated  as  strongly  as  possible.  Any  moisture 
present,  all  the  organic  matter,  and  carbonic  acid  are  driven  off  by  this 
means,  and  the  *'  ash ''  left  behind  contains  phosphate  and  oxide  of  lime,  and 
magnesia,  with  a  small  quantity  of  alkalies.  This  ash  should  be  quite  white 
if  the  bone-dust  is  pure,  although  it  may  require  some  patience  and  a  pretty 
hot  fire  to  get  it  whit«.  This  ash  is  now  allowed  to  cool,  and  emptied  into  a 
glass  beaker  or  a  basin  which  will  stand  heat.  If  such  a  vessel  is  not  at  hand, 
a  small  enamelled  saucepan  ma;^  be  pressed  into  the  service.  Pour  into  the 
ash  in  this  vessel  about  half  a  pint  ox  water  and  a  few  ounces  of  hydrochloric 
acid,  and  boil  well  for  about  five  minutes.  The  substance  should  dissolve 
completely  in  the  acid,  or  leave  onlv  a  very  small  residue.  If  there  is  any 
considerable  residue  left  undissolved,  the  presumption  is  that  sand  has  been 
mixed  either  purposely  or  accidentally.  Allow  this  acid  liquid  to  cool ;  pour 
it  off  from  the  sand  into  a  tumbler  or  glass  jar.    A  rough  indication  of  the 

Quantity  of  phosphate  of  lime  present  may  be  gained  as  follows : — Add 
ilute  solution  of  ammonia  until  the  liquid  smells  of  ammonia.  This  will 
form  a  dense  white  precipitate  of  phosphate  of  lime,  and  a  little  practice 
will  enable  you  to  judge  from  the  bulk  of  the  precipitate  after  it  has  stood 
for  two  hours  of  the  relative  proportion  of  this  ingredient  in  the  manure. 
If  the  same  quantitv  (100  grains)  be  taken  in  each  case,  you  will  know  what 
quantity  to  expect  from  a  good  sample.  If  no  precipitate,  or  only  a  slisht 
one  is  formed,  the  manure  may  be  discarded.  I  know  of  no  method  by  which 
even  an  approximation  of  the  nitrogen  can  be  made  without  apparatus.  As 
sand  is  the  most  likely  adulterant,  it  will  generallv  be  sufficient  to  test  for  it 
as  above.  This  method  will  detect  sand  in  bone-dust,  dried  blood,  offal,  and 
such  products. 

Sulphate  of  Ammonia  should  be  a  whitish  crystalline  powder,  fairly  dry 
and  friable.  It  should  dissolve  completely  in  water  without  leaving  any 
residue,  and  on  placing  some  in  the  iron  spoon  used  in  the  test  for  Done- 
dust,  and  heating  it  strongly  in  the  fire,  it  should  completely  volatilise, 
Jeaving  no  ash.     A  fair  idea  of  its  purity  may  be  inferred  from  the  quantity 
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of  the  residue  thus  left.  A  perfectly  pure  sample  would  yolatilise  com- 
pletely, leaving  the  spoon  perfectlj  clean.  If  a  Hfctle  of  the  powder  be 
mixed  with  slaked  lime,  and  heated  in  the  spooa,  a  strong  smell  ox  ammonia 
will  be  given  off.  If  there  is  none,  the  substance  is  not  sulphate  of  ammonia 
at  all,  nor  any  ammonium  compound. 

DissoWe  a  little  of  tbe  salt  in  water,  and  add  a  few  drops  of  ferric  chloride, 
wliich  can  be  prepared  by  diesolving  a  Httle  iren  rust,  scraped  off  a  maty 
iron  implement,  in  hydrocnlorie  acid.  If  a  deep  blood-red  colour  is  produced 
by  thie  reagent,  the  manure  should  not  be  used,  as  it  contains  a  compouisd 
wkieh  is  injurious  to  plants,  namely,  ammonium  sulphocyanide.  The  solution 
of  sulphate  of  ammonia  should  not  alter  the  colour  of  blue  litmus  paper ;  if 
it  turns  red,  the  salt  contains  free  acid  and  should  not  be  uaed. 

Kmnii  should  be  a  crystalline  pK>wder,  resembling  common  salt,  more  or  less 
wlite,  often  of  a  reddish  or  darkish,  tinge,  generally  damp  to  the  touch.  It 
should  almost  entirely  dissolve  in  water,  and  should  be  completely  soluble  in 
water  to  which  a  little  hydrochloric  acid  has  been  added.  The  potash  cannot 
be  estimated  by  any  simple  method  with  any  degree  of  accuracy. 

The  above  tests  require  no  other  reagent  than  a  little  hydrochloric  acid 
and  ammonia,  and  though  they  are  not,  in  anv  sense  of  the  word,  accurate 
analyses,  still  they  may  prove  useful  when  there  is  any  doubt  about  the 
purity  of  any  of  the  substances  in  question. 

With  the  help  of  a  balance  which  will  indicate  half  a  grain,  such  as  any 
druggist  possesses,  the  following  scheme  will  enable  a  fairly  close  estimation 
of  bone-dust  being  made  : — 

The  following  articles  and  chemicals  will  be  required : — ^A  balance  (turning 
to  \  grain),  pure  hydrochloric  acid,  pure  ammonia,  a  packet  of  cut  filler 
papers,  glass  beaker,  pestle  and  mortar,  a  sieve  of  eighty  meshes  to  the  linear 
mdi,  porcelain  basin,  a  glass  funnel,  some  strips  of  litmus  paper.  These  can 
all  be  obtained  at  the  local  druggists. 

It  is  very  important  to  obtain  an  average  sample  of  the  bone-dust.  To  do 
this,  if  the  sample  is  contained  in  one  bag,  empty  it  out  upon  a  clean  board 
or  floor,  and  mix  it  well  with  the  shovel.  If  in  two  or  more  bags,  take  a 
■ample  from  the  middle  of  each  bag  and  mix  them  as  above.  From  this 
mixture  take  about  a  spadeful  and  grind  it  thoroughly  in  the  mortar  until 
tbe  whole  of  it  has  passed  through  the  sieve.  The  sifted  sample  ia  again 
mixed  and  is  ready  lor  analysis. 

A  piece  of  glazed  writing-paper  is  placed  on  one  of  the  pans  of  the  balance, 
and  exactly  counterpoised  by  placing  a  similar  piece  of  paper  in  the  other 
pan.  Weigh  out  exactly  200  grains  of  the  finely-powdered  manure  upon  the 
paper,  introduce  it  without  loss  into  the  iron  spoon,  heat  very  gently  at  first 
and  then  gradually  more  strongly  until  the  ash  is  white.  Care  must  be  taken 
not  to  lose  any  by  spurting.  Allow  to  cool ;  empty  back  again  upon  the  paper 
without  loss  and  weight.  The  weight  should  not  now  much  exceed  80  grains. 
This  is  now  emptied  again  into  the  porcelain  basin,  about  half  a  pint  of 
water  added,  and  about  three  ounces  of  strong  hydrochloric  acid.  Boil  well 
for  about  five  minutes,  add  a  little  more  water,  and  filter. 

Filtering  is  done  as  follows : — Fold  one  of  the  round  papers  in  half  /^^, 
BOW  fold  again  in  half  at  right  angles  to  the  first  fold  ^  On  opening  this 
out  it  will  be  found  to  fit  exactly  into  the  funnel.  The  funnel  with  the  filter 
paper  is  now  supported  over  a  beaker.  The  liquid  in  the  dish  is  poured 
through  the  filter,  rinsing  it  out  with  water  so  as  to  get  all  the  sand  on  the 
paper.    The  paper  with  the  sand  is  now  placed  in  the  oven  until  quite  dry. 
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and  weighed.  I£  a^aecond  filter-Mpwr  be  placed  in  tbe  other  scale  the  weight 
required  will  represent  the  weight  of  sand.  This  should  not  be  more  than  3 
or  4  grams  in  a  pure  bone-dust.  Thm  aninber  divided  bj  two  will  give  the 
percentage  of  sand  and  insolable  matter  in  the  bone«4uat. 

The  Stored  liqiud  ia  now  neatraliMd  with  ammonia — ^that  is  to  say, 
ammonia  is  added  till  the  solution  turns  red  litmus  paper  blue.  Allow  tihoa 
precipitate  to  settle  and  filter  again  in  the  same  waj  as  the  sand ;  dry  and 
weigh  as  before.  The  weight  of  this  precipitate  divided  by  two  gives  the 
percentage  of  phosphate  of  lime  in  the  bone-dust.  This  should  not  be  less 
than  40  per  cent. — that  is,  the  precipitate  should  weigh  at  least  80  grains. 
The  above  scheme  does  not  pretend  to  scientific  accuracy,  but  it  wiU  give 
a  fair  approximation  to  the  actual  composition. 

Ab  the  eftciency  of  a  bone-dust  depends  much  upon  the  fineness  of  division, 
it  is  as  well  to  grade  it  roughly  by  passing  it  through  a  sieve  with  twenty- 
f  oar  meshes  to  the  linear  inch..  Three-quarters  of  the  weight  of  the  manure 
(75  per  cent.)  should  pass  through  the  sieve. 

It  must  be  thoroughly  understood  that  the  above  tests  are  only  intended 
as  a  rough  guide  as  to  the  purity  of  a  manure.  If  the  quantity  of  impurity 
ia  found  to  be  excessive  a  sample  should  be  forwarded  to  a  qualified  analyst 
tea  his  report. 

General  Semarks  on  Artificial  Manures* 

Manure  the  crop,  not  the  land. 

Never  purchase  a  manure  without  a  guarantee  of  its  composition  as 
determined  by  analysis. 

In  the  case  of  complete  fertilisers  it  must  not  be  forgotten  that  you  have 
to  pay  for  getting  them  mixed,  consequently  it  is  often  a  question  whether  it 
would  not  be  cheaper  to  buy  the  simple  manures  and  mix  them  yourself. 

The  simple  manures  are  bone-dust  and  superphosphates,  containing  nitrogen 
and  phosphoric  acid  (superphosphates  from  mineral  phosphates  contain  no 
nitrogen) ;  dried  blood,  sulphate  of  ammonia,  and  nitrate  of  soda,  containing 
principally  nitrogen ;  kainit,  sulphate  of  potash,  and  wood  ashes,  containing 
potash ;  and  lime,  gypsum,  Ac,  containing  lime.  As  these  fertilisers  are 
seldom  used  in  greater  quantities  than  can  be  mixed  by  hand  the  trouble 
involved  is  very  small. 

A  further  advantage  is  that  you  can  vary  the  proportions  to  suit  your  own 
particular  requirements  in  different  cases,  whilst  in  purchasing  a  complete 
fertiliser  you  nearly  always  pay  for  a  quantity  of  some  ingredient  which  you 
do  not  require. 

Asa  general  rule,  the  more  insoluble  manures  are  most  beneficially  applied 
in  the  autumn,  such  as  bone-dust,  dried  blood,  <&c.,  the  soluble  fertilisers, 
being  applied  in  the  spring  as  a  top-dressing. 

This  spring  top-dressing  it  is  best  to  apply  in  two  or  more  portions, — the 
first  dressing  to  be  given  when  the  crop  appears  aboveground ;  the  second, 
and  perhaps  a  third,  after  intervals  ot  two  or  three  weeks.  Sulphate  of 
ammonia  should,  however,  not  be  applied  at  a  late  stage  of  the  plant's 
growth. 

It  will  be  found  more  convenient  to  mix  them  with  about  three  times  their 
weight  of  dry  loam,  and  distribute  evenly.  The  advantages  of  such  a  course 
are  obvious.  Lime  should  not  be  added  to  ammonium  sulphate,  or  dried 
blood,  or  bone-dust,  as  it  drives  off  ammonia.  It  is  safer  not  to  add  lime 
to  any  nitrogenous  manure ;  hence,  when  the  land  has  been  limed,  it  is  better 
not  to  manure  it  for  two  or  three  weeks. 
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Comparative  Value  of  Farmyard  Manure  and  Artificial  Manures. 

The  following  comparison  of  the  relatiye  manurial  yalue  of  fannyard 
manure,  and  a  typical  complete  artificial  fertilizer  may  be  found  UBeful.  ' 

One  ton  of  farmyard  manure  contains,  roughly,  the  following  quantities  of 
fertilising  ingredients : — 

Nitrogen        81b. 

Potash  61b. 

Phosphoric  acid         61b. 

In  3  cwt.  of  the  artificial  fertilizer  there  are  of : — 

Nitrogen        91b 

Potash 61b. 

.    Phosphoric  acid         421b. 

That  is  to  say,  3  cwt.  of  the  fertilizer  contains  about  the  same  quantities 
of  nitrogen  and  of  potash,  and  seven  times  the  quantity  of  phosphoric  acid, 
as  1  USn  of  farmyard  manure. 

The  cost  of  3  cwt.  of  this  particular  fertilizer  is  about  19s.  6d. 

The  manurial  ingredients  in  the  artificial  product  are  in  a  very  soluble 
form,  and  their  effect  is  more  rapid.  On  the  other  hand,  it  contains  no 
yegetable  matter  like  the  litter  in  farmyard  manure. 
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Rotation  of  Crops. 


By  J.  L.  THOMPSON, 
*  TraTelling  Instructor  in  Agriculture. 

Beasons  for  Rotation. 

In  McConneH's  note-book  the  following  nine  reasons  for  rotating  crops  are 
given,  and  these  I  propose  taking  for  my  texts  : — 

No.  1. — It  is  more  economical  of  manure,  as  different  crops  require 
ingredients  in  different  quantities. 
Now,  it  is  well  known  that  although  plants  require  the  same  kinds  of  food 
to  develop  them,  they  draw  it  from  the  soil  in  very  different  proportions. 
Eor  instance,  chemists  inform  us  that  turnips  remove  five  times  as  much 
potash  per  acre  as  wheat.  Some  crops  draw  their  substance  more  largely 
from  the  air;  some,  again,  more  deeply  from  the  subsoil.  In  this  connection 
I  submit  the  foUowing  from  Chambers's  Encyclopmdia^  in  which  will  be 
seen  at  a  glance  the  average  weight  of  the  principal  ingredients  removed  per 
acre,  in  ft.,  from  the  soil  by  the  leading  farm-crops,  which  will  show  the 
importance  of  growing  these  crops  upon  a  carefully  considered  system  of 
rotation : — 


Nitrogen. 

PotMh. 

Ume. 

^"'SdT 

SUica. 

Wheat-<30  buBheU      

48 

28-8 

9-2 

21-1 

96*9 

Barley— 40  buBhelB       

48 

35-7 

9-2 

20-7 

68-6 

56 

461 

11-6 

19-4 

85-3 

Swedes~21  tons          

153 

118-5 

63-6 

32*5 

10*0 

TnmipB— 17  tons          

112 

148-8 

74-0 

33-1 

7-7 

Maiigold8--22  tons       

147 

3007 

42-9 

52*9 

17-9 

Potatoes— 6  tons          

47   ' 

76-5 

34 

21-6 

2-6 

Beans— 90  bushels        

99 

671 

29-2 

29*1 

7-3 

Glover-hay— 2  tons      

102 

83-4 

90-1 

24-9 

7-0 

Meadow-hay— li  tons 

49 

60-9 

321 

12*3 

56-9 

It  is  thus  obvious  that,  by  alternating  the  cereal,  the  root  and  the  grass 
and  clover — or  leguminous  crops — the  producing  power  of  the  soil  is  more 
easily  maintained  and  its  exhaustion  longer  deferrea. 


*  Late  Principal,  H.  A.  OoUege. 
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McConneirs  second  reason. — ^For  the  same  reason  as  No.  1,  it  is  more 

economical  of  food  in  the  soil. 

This  reason  has  been  fully  dealt  with  in  mj  remarks  on  No.  1 ;  but  I  maj 

add  that  the  growing  of  one  particular  kind  of  crop  is  wasteful  in  the 

extreme,  as  one  or  more  ingredients  are  drawn  upon  in  large  quantities, 

while  other  ingredients  are  accumulating,  and  giving  no  returns. 


Examples  of  Eotations. 

Eotations  are  called  two,  three,  four,  five,  or  six  course,  according  to  the 
number  of  years  it  takes  to  get  through  them. 

1.  A  two  course  rotation. — Cereals  and  leguminous  crops. — Lawes  and 

Gilbert  had  extraordinary  results  from  this  course.     One  crop  of 
wheat  thus  grown  yielding  more  than  two  grown  continuously. 

2.  Three  course  rotation, — Wheat,  roots,  clover,  or  leguminous  crap  of 

any  kind. 

3.  Four  course  rotation, — Wheat,  roots,  bariey,  leguminous  crop. 

4.  Mve  course  rotation. — Wheat,  roots,  barley  or  oats,  clover  and  grass 

for  two  years. 
6.  Sia:  course  rotation. — Wheat,  roots,  barley,  or  oats  ;  clover  and  grass 
seeds  sown  same  time ;  fourth,  fifth,  and  sixth  years  in  gnunesk 
First  year's  grass  generally  cut  for  hay. 

Generally  speaking^  I  would  recommend,  where  practicable,  a  five  coarse 
rotation,  as  follows : — Maize,  roots^  straw  crops ;  lucerne,  clover  and  grasses 
or  pulse  for  the  remainder  of  the  five  years.  The  maize  roots  and  straw  crops 
could  be  grown  within  the  limits  of  two  years. 

No.  3. — ^Sotatioo  allows  of  a  better  distribution  of  labour  on  the  farm 
throughout  the  year. 

The  system  adopted  by  many  farmers  in  these  Colonies,  of  en^ging  a 
number  of  men  to  put  in  the  cereal  crops,  and  again  to  harvest  them,  and 
then  discharging  the  workers  to  shift  for  themselves  as  best  they  can  during 
the  balance  of  the  year,  cannot  be  too  strongly  condemned.  We  hear  a  great 
deal  about  farmers  b^ing  unable  to  procure  competent  farm-hands,  but  it  is 
really  not  to  be  wondered  at  when  the  latter  know  that  their  services  will  be 
dispensed  with  as  soon  as  the  crops  are  all  in  the  ground  or  harvested,  aa  the 
case  may  be.  There  are  many  kinds  of  crops  that  could  be  grown  with  a  fair 
chance  of  profit  on  a  judicious  system  of  rotation  that  would  keep  men  and 
horses  going  all  the  year  round.  If  the  men  were  aware  that  their  services 
would  be  permanent  so  long  as  their  conduct  was  satisfactory,  they  wo«ld  be 
satisfied  with  a  lower  wage,  and  would  certainly  take  far  more  interest  in 
their  master's  affairs.  ]n  a  good  system  of  rotation  less  cereals  would  be 
grown,  and  the  labour  of  the  farm  would  be  more  evenly  divided  over  the 
whole  year,  instead  of  being  spasmodic,  as  at  present. 
No.  4. — Allows  of  better  cleansing  of  the  land. 

We  have  only  to  visit  the  old  wheat-growing  districts  of  the  Coloaiea  to 
see  the  dirty  condition  of  the  land  from  continuous  cereal-growing.  One 
crop  year  after  year  of  the  same  kind  gives  no  opportunity  of  cleaning  the 
land,  and  bare  fallowing  and  incessant  working  of  the  soil  during  the  summer 
months  have  to  be  resorted  to,  which  is  not  by  any  means  profitable.  With 
root-crops  of  any  kind,  such  as  Swedes,  turnips,  mangolds,  beets,  Ac,  sown  in 
drills,  the  horse*hoe  could  be  kept  going  so  as  to  keep  the  weeds  down  and 
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prerent  seeding.  LegmninotiB  crops,  saeh  as  peae,  beans,  vetches,  cow-pea, 
cloYer,  liieeme,  and  nxaj  other  crops  have  a  recuperatdTe  effect  on  the  soil, 
and  have  a  tendency  to  clean  it. 

No.  5. — A  rotation  of  crops,  deep-rooted  or  air-feeding  crops,  to  enrich 
the  top  soil  for  the  benefit  of  shallow-rooted  varieties  to  follow. 

Few  will  now  qtiestion  the  statement  that  leguminous  crops  possess  in  a 
remarkable  degree  tl^e  yaloable  property  of  being  able  to  accnmnlate  nitrogui 
in  the  surface.  This  discovery  is  of  the  greatest  possible  value  to  the  farmer 
in  all  parts  of  ih»  world.  The  great  experimentalists  at  Bothamsted,  Sir 
John  B.  Lawes  and  Sir  J.  H.  Oill^rt,  in  their  latest  publications,  state  that 
there  can  be  no  doubt  that  in  the  growth  in  practical  agriculture  of  legu* 
mineus  crops,  such  as  clover,  vetches,  pess,  beans,  sanfoin.  lucerne,  <ftc.,  at 
any  rate  some,  and  in  some  cases  a  considerable  portion  of  the  large  amount 
of  nitrogeA  which  they  contain,  and  of  the  large  amount  which  they  frequently 
leave  as  nitrogenous  residue  in  the  soil  for  future  crops,  is  due  to' the  fixation 
of  free  nitrogen  brought  into  combination  by  the  agency  of  lower  organisms. 
Mr.  Warriogton  says : — "  The  accumulation  of  nitrogen  at  the  surface  in  the 
form  of  roots,  stubble,  and  decayed  vegetable  matter  is,  in  the  (^ase  of  a  good 
crop  of  clover,  sanfoin,  or  lucerne,  so  considerable  that  the  whole  of  the 
above  ground-growth  may  be  removed  as  hay,  and  the  land  yet  remain  greatly- 
enriched  with  nitrogen  and  in  an  excellent  eoncUtion  for  producing  a  crop  of 
wheat."  Such  crops  as  we  have  just  mentioned,  more  particularly  lucerne, 
send  their  roots  deep  into  the  subsoil,  thus  making  innumerable  perforations 
while  storing  up  nitrogen,  and  when  the  roots  decay  they  leave  not  only  a 
generous  supply  of  fertility  for  the  following  cereal  crop,  but  millions  of 
openings  into  which  air  and  rain  find  their  way,  and  help  to  constitute  an 
unfailing  store  of  fertility. 

No.  0.— Some  crops  area  good  preparation  for  others,  as  beans  or  clover 
before  wheat,  &^ 

As  already  mentioned  under  head  No.  5,  leguminous  crops  are  excellent 
preparatory  ones  for  cereals,  for  by  means  of  nodules  or  excrescences  on 
their  roots,  which  contain  the  micro-organisms  concerned  in  the  assimilation 
of  free  nitrogen,  they  leave  the  soil  richer  in  that  ingredient  than  it  was 
befoire.  Turnips,  mangolds,  beets,  rape,  potatoes,  and  other  crops  requiring 
a  large  amount  of  cultivation  with  the  horse-hoe  are  a  good  preparation  for 
maize,  wheat,  and  other  cereals.  This  ensures  thorough  tilth  and  alters  the 
mechanical  condition  of  the  soil,  encourages  weathering  oxidation,  nitrifica- 
tion, and  increases  the  amount  of  available  plant-food. 

N  o.  7. — Rotation  checks  the  devastations  of  insects  and  fungi  by  changing 
the  locality  of  the  crops  which  they  affect. 

When  insects  or  fungi  infest  any  particular  crop  they  are  destroyed  or 
starved  to  death  to  a  great  extent  before  that  crop  comes  round  again  in  the 
rotation.  The  conditions  under  which  certain  plants  grow  may  be  favourable 
to  them,  and  the  pests  will  increase  if  the  same  crop  goes  on  year  after  year, 
but  when  these  conditions  are  changed  by  an  alternate  system  of  cropping 
and  cultivation  they  stand  a  good  chance  of  bein^  destroyed. 

The  following  illustrations  may  be  given  in  this  connection.  The  potato- 
moths  {Liia  iolanslld),  also  attacking  tobacco,  are  starved  out  if  unable  ta 
obtain  their  special  food.  Turnips  are  also  attacked  by  insects,  which  make 
them  their  special  food — flea-beetle,  for  instance.  Eelworms  are  very  trouble- 
some to  some  crops,  whilst  others  are  free  from  them.  Careful  rotation  will 
tend  to  starve  them  out.    Fungoid  pests  also  notably  affect  only  certain 
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Slants  or  groups  of  related  plants,  and  any  spores  (reprodactive  bodies)  will 
ie  unless  witbin  a  reasonable  time  they  meet  with  suitable  host-pbuits. 

No,  8. — A  system  of  rotation  of  crops  changes  the  locality  of  liye-stock 
every  year. 

By  this  means  there  is  an  even  distribution  of  the  droppings  of  stock  all 
over  the  farm.  A  judicious  alternation  of  crops  is  as  advantageous  to  stock- 
rearing  as  it  is  to  the  soil  itself.  It  provides  a  greater  variety  of  food,  which 
conduces  to  the  well-being  of  live-stock.  Instances  are  on  record  that  when 
turnips  are  grown  frequently  on  the  same  land,  and  consumed  thereon  by 
sheep,  the  land  is  liable  to  become  foul  or  stained,  producing  inferior  roots, 
and  the  disease  known  as  finger-and-toe ;  also  that  tne  sheep  folded  on  them 
do  not  thrive,  becoming  subject  to  bowel  derangement,  often  resulting  in 
death,  unless  an  immediate  change  of  food  and  situation  is  provided  for  them. 
By  being  put  throueh  a  course  of  cropping,  and  allowed  to  lie  in  grass  for 
two  or  three  years,  the  land  is  as  fresh  and  sound  for  them  as  ever. 

No.  9.  A  variety  of  crops  are  required  for  market  and  live-stock  require- 
ments. 

It  is  generally  recognised  by  intelligent  farmers  that  it  is  not  desirable  to 
carry  aU  the  eggs  in  one  basket,  which  is  meant  to  imply  that  a  variety  of 
crops  is  necessary,  so  that  in  the  event  of  rust  in  wheat,  gumming  in  sugar- 
cane, blight  in  maize,  <fcc.,  if  grown  solely,  there  will  be  a  chance  of  other 
crops  succeeding  to  prevent  disaster.  The  growing  of  crops  in  a  well- 
arranged  rotation  is  one  of  the  most  effectual  and  lasting  agencies  for  raising 
the  fertility  of  the  soil. 

The  great  drawback  to  a  complete  system  of  rotation  in  the  hot  dry  parts 
of  this  Colony,  is  the  difficulty  of  growing  root  crops,  more  particularly 
turnips,  but  with  the  example  of  Mr.  Gheorge  Valder  at  the  Experiment 
Parm,  Wagga  Wagga,  before  them,  farmers  should  take  courage,  and  may 
venture  on  the  cultivation  of  turnips  and  Swedes  during  the  winter  montlu 
with  success. 

Bape  can  be  grown  where  turnips  would  fail,  and  I  have  had  great  success 
with  this  crop  in  South  Australia  and  in  the  dry  north-western  parts  of 
Victoria. 

The  question  mav  fairly  be  asked :  How  can  the  growing  of  rape  without 
manure,  and  ploughing  it  in,  improve  the  fertility  of  the  land,  seeing  that 
nothing  is  added  to  it,  but  that  is  only  restored  to  it  which  is  taken  out  by 
the  crop  ?  To  this  inquiry  I  reply :  The  benefits  of  a  rape  crop,  so  far  as  1 
can  judge,  are  as  follow :— Science  teaches  us  that  a  large  proportion  of  the 
leaves  and  stalks  of  succulent  herbage  is  composed  of  substances  taken  from 
the  soil  and  atmosphere,  such  as  moisture,  carbon,  nitrogen,  &c.  The  roots  of 
the  rape  plant  permeate  the  soil,  and  draw  to  the  surface  from  the  subsoil 
valuable  plant  food.  The  rootlets  improve  the  mechanical  texture  of  the 
soil,  and  enrich  it  in  their  decay,  and  the  whole  plant,  when  ploughed  in, 
decomposes,  thus  contributing  considerably  to  the  organic  matter. 

Conditions  Modifying  Botations. 

A  perfect  rotation  should  include  those  crops  which  the  situation,  soil,  and 
climate  of  the  farm  will  admit  of  being  cultivated  profitably.  Distance  from 
a  market,  the  kinds  of  stock  kept,  soil  and  climate,  the  state  of  the  land  as 
to  cleanliness,  drainage,  demand  for  various  crops,  and  their  market  value, 
all  to  some  extent  modify  rotations.  The  lease  of  the  tenant  sometimes 
affects  the  rotation. 


Digitized  byCjOOQlC 


Cross-bred  Sheep  and  the  Rotation  of  Crops.         77 


Cross-bred  Sheep  and  the  Rotation  of  Crops. 


A.  BEUCE, 
Chief  Inspector  of  Stock. 

Thb  greatest  want,  indeed,  the  misBing  link  so  far  as  stock-raising  and 
tillage  are  concerned — and  these  are  without  doubt  the  great  producing 
interests  of  the  Colony — is  a  profit-giving  rotation  of  crops.  Not  only  is 
this  absolutely  necessary  to  save  our  cultivated  land  from  ultimate  sterility, 
through  continuous  cropping  without  manuring,  but  it  is  equally  necessary 
in  order  to  ensure  the  two  most  essential  requirements  in  a  remuneratiye 
and  permanent  export  trade  in  meat,  i,e.^  the  meat  must  be  of  prime  quality, 
and  a  steady  and  constant  supply  must  be  maintained. 

It  may,  perhaps,  be  said  that  in  some  seasons  it  would  be  impossible  to 
comply  with  these  requirements.  This  is  granted  to  a  certain  extent ;  but 
unfavourable  seasons  only  occasionally  occur,  and  we  are  a  very  long  way 
from  the  position  in  which  such  an  excuse  for  not  making  proper  provision 
in  the  direction  indicated  can  be  accepted. 

Where  a  reliable  rotation,  which  includes  the  proper  cultivation  of  the 
land,  and  the  application  where  necessary  of  a  fair  quantity  of  manure,  had 
not  been  followed,  and  the  land  has  been  under  tillage  for  a  good  many 
years,  it  will  not  only  not  grow  wheat  to  a  profit,  but  the  crop  of  oaten  hay, 
which  it  now  likely  produces,  is  low  both  in  quantity  and  quality,  and  will, 
if  the  present  wasteful  and  ruinous  system  of  cropping  year  after  year  with- 
out  manure  or  cleaning  be  continued,  become  worse  and  worse  through  the 
deterioration  of  the  soil  and  the  large  percentage  of  useless  weeds  that  grow 
with  the  hay. 

This  style  of  farming — if  it  can  be  called  farming — has  all  but  ruined 
thousands  of  acres  in  the  Campbelltown  and  Camden  districts,  where  land 
which  at  one  time  yielded  20,  30,  and  even  in  some  cases  40  bushels  of  wheat 
to  the  acre,  now  only  gives  an  average  return  of  perhaps  half  a  ton  of 
inferior  oaten  hay.  iNor  is  there  any  wonder  that  this  is  the  case,  when  we 
recollect  that  the  land  has  been  cultivated  more  or  less  every  year  for 
perhaps  forty  years,  and  seldom  or  never  has  any  manure  been  applied  to  it, 
nor  has  it  even  been  properly  tilled. 

The  same  sort  of  farming  utterly  impoverished  millions  of  acres  in  the 
Eastern  States  of  America,  where,  although  scientific  skill  and  capital  have 
been  again  and  again  applied  to  it,  and  all  sorts  of  manures  been  tried,  the 
land  cannot  now  be  restored  to  anything  approaching  its  original  fertility. 

It  is  true  that  in  these  colonies  farmers  m  a  good  many  instances,  in  order 
to  prevent  their  land  from  being  entirely  ruined  by  continuous  cropping,  and 
as  a  substitute  for  manure,  plough  it  up  in  spring,  and  allow  it  to  remain 
fallow  for  two  or  three  years.  But  soon  after  it  is  ploughed  the  land  in 
ordinary  seasons  gets  overgrown  with  weeds,  which  have  to  be  sot  rid  of  by 
crowding  the  land  with  sheep ;  the  sheep  eat  out  the  weeds,  and  in  this  waj 
and  with  two  or  three  years'  rest,  the  land  has  bo  far  recovered,  when  it  is 
again  broken  up,  and  another,  or  perhaps  two  other  crops  of  wheat  are  taken, 
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after  which  it  is  again  fallowed  and  the  same  process  repeated.  Any  one, 
however,  will  see  that  this  is  a  slovenly  and  wasteful  style  of  farming,  though 
better  than  keeping  on  year  after  year  with  continuous  cropping,  and  one 
that  must  eventually  lead  to  tjie  complete  deteriocatiaci  of  the  Land  ;  while  if 
it  were  properly  eidtivated,  a  moderate  ouantitj  o€  manure  used  whefie 
necessary,  and  a  reliable  rotation,  such  as  tiiat  practised  in  New  Zealand,  of 
roots  or  other  green  crop,  followed  by  cultivated  grasses,  were  adopted,  or  if 
the  land  were  laid  down  in  lucerne,  not  ouly  would  its  fertility  be  preserved 
but  it  would  give  very  muoh  better  petoms  than  it  now  does  under  tne  system 
I  have  here  condemned. 

What  is  wanted,  therefore,  more  particularly  in  districts  where  crop  after 
crop  has  for  years  been  taken  off  the  same  land  without  cleaniug  or  manure, 
is  tnat  a  suitable  rotation  should  be  adopted  and  that  a  stop  should  be  put 
as  speedily  as  possible  to  this  wasteful  and  lazy  system  of  tillage,  whetiier 
the  occupier  of  the  land  be  the  proprietor  or  not.  This  precaution  is 
trpecially  addressed  to  those  landlords  who,  for  the  sake  of  the  comparatively 
high  rents  they  liave  been  receiving,  are  allowing  tbeir  tenants  to  ruin  llie 
land.  They  should  insist  upon  a  proper  rotation,  though  its  enforoement 
fiftiould  at  first  be  attended  with  a  somewhat  diminished  rent. 

It  would  be  well,  too,  that  all  those  owners  of  land  who  are  now  allovring 
it  to  be  cropped  on  terms  should  keep  in  view — ^as  some  of  them  are  doing — 
tfhe  danger  of  cropping  it  year  after  year  without  a  proper  rotation  ;  and  if 
it  cannot  be  let  with  that  condition,  they  should  take  it  again  into  their  own 
hands  and  adopt  a  safe  rotation  of  crops. 

.  The  place  secured  in  the  mutton  export  trade  by  the  New  Zealand 
farmers  working  under  conditions  of  soil  and  climate  much  akin  to  great 
areas  of  this  Colony,  is  the  best  argument  that  can  be  adduced  in  support  of 
the  general  adoption  of  this  profitable  system.  The  following  extracts  from 
my  report  on  the  fattening  of  cross-breds  in  New  Zealand  will  afford  those 
intending  to  embark  in  the  industry  an  idea  of  how  the  union  of  tillage  and 
stock-raising  is  conducted : — 

System  of  Farming— Combination  of  Stock-raising  and  Tillage 

Eecommended. 

(1)  By  the  adoption  of  the  system  now  all  but  universally  followed  in 
New  Zealand  of  growing  roots,  green  crops,  and  English  grasses  and  feeding 
them  off  on  the  ground  with  sheep ;  or  (2)  by  taking  (say)  two  crops  of 
wheat  off  new  land,  keeping  it  thoroughly  clean,  and  laying  it  down  with 
lucerne ;  or  (3)  by  following  systems  (1)  and  (2),  but  assisting  the  crops 
with  moderate  quantities  of  manure. 

Course  (1)  would  be  best  adapted  for  districts  such  as  'New  England, 
Bathurst,  Orange,  Goulburn,  Braidwood,  Queanbeyan,  Monaro,  Yaas, 
Tumut,  and  the  Upper  Murray — that  is,  in  the  colder  and  more  temperate 
portions  of  the  Colony ;  and  while  course  (2)  would  also  be  suitable  for  ihe 
alluvial  land  in  the  warmer  portions  of  the  districts  mentioned,  this  course 
would,  however,  be  specially  adapted  for  the  drier  and  warmer  portions  of 
the  Colony  where  the  subsoil  is  favourable.  Lucerne  growing  has  proved  a 
great  success  in  the  country  between  the  Billabong  and  the  Murray.  Course 
(8),  again,  might  be  followed  in  any  portion  of  the  Colony  where  the  land 
will  pay  to  cultivate. 

If  course  (1)  or  (2)  were  adopted  by  owners,  especially  in  the  eastern 
side  of  the  Colony  where  the  country  was  adapted  for  it,  they  would  be  put 
in  a  position  not  only  to  breed  and  fatten  large  numbers  of  cross-bred  sheep 
and  lambs,  and  make  them- thoroughly  prime  at  an  early  age,  but  they  would 


Digitized  byCjOOQlC 


Cron-bred  Sheep  omd  the  Botmtion  of  CrepB.         79 

also  be  able  to  do  a  great  deal  more  than  they  now  can  in  keeping  up  a  steady 
anpply  of  first-class  sheep  and  lambs  for  export — a  most  essential  matter  for 
the  success  of  the  export  trade  in  meat. 

Above  all,  it  would  pat  our  fanners  and  selectors  in  a  position  to  bneed 
and  fatten  cross-bred  lambs,  which,  as  a  rule,  paj  better  than  sheep,  and,  in 
the  long  run,  it  would  in  most  cases  paj  them  best  to  consume  their  crops  on 
the  ground,  with  sheep  which  would  thus  manure  it,  and  save  it  from  being 
ran  out ;  or  they  might  devote  themselves  entirely  to  buying  8to(re  sheep 
and  fattening  them,  which,  under  ordinary  careful  management,  would  leave 
a  good  profit  where  the  sheep  are  really  made  prime. 

Besides  the  reasons  already  adduced  for  the  adoption  of  a  reliable  system 
of  rotation,  there  is  still  another  most  important  consideration  for  its  adop* 
tion  in  the  upland  and  colder  portions  of  the  Colony :  it  is,  that  the  cultiva- 
tion  of  the  land  would  effectually  free  it  of  surface  water,  and  besides 
growing  nutritious  food  for  the  sheep,  would  thus  remove  what  are  now  the 
seed-beds  of  fluke,  worms,  and  foot-rot,  and  be  the  means  of  saving  many 
tiiousands  of  pounds  now  annually  lost  to  the  Colony  through  the  excessive, 
and  to  a  large  degree  preventable,  prevalence  of  these  ailments.  This  will 
be  evident  when  it  is  recollected  that  on  a  great  deal  of  the  land  best 
adapted  for  tillage  in  the  higher  lying  and  colder  portions  of  the  Colony  the 
sheep  are  notoriously  subject  to  these  diseases,  and  they  are  so  mainly 
through  the  extensive  tracks  of  really  good  land  there  having  the  hollows 
and  gullies  more  or  less  covered  with  surface  water,  to  which  the  sheep  are 
enticed  by  the  freshness  and  verdure  of  the  grass,  but  where  they  not  onlv 
get  innutritious  food,  but  with  that  the  germs  of  the  diseases  to  which 
allusion  has  been  made. 

While  calling  attention  to  the  advantages  of  breeding  cross-breds  for 
export  where  the  climate,  land,  and  circumstances  admit,  I  do  not  forget 
that  Australia — and  especially  the  New  South  Wales  portion  of  Australia — 
is  the  great  Merino  wool-producing  country  of  the  world ;  that  by  far  the 
larger  portion  of  it  is  better  adapt^  for  Merinos  than  for  cross-breds ;  and 
that  there  is  every  prospect  of  Merino  wool  advancing  in  price,  while  there 
is  a  likelihood  of  cross-bred  being  lower.  But,  although  this  is  the  case,  it 
has  to  be  borne  in  mind  that  frozen  mutton  can  now  (which  it  could  not  be 
some  twelve  or  thirteen  years  ago)  be  nearly  as  easily  put  on  the  English 
market  as  wool,  and  that  therefore  it  is  a  matter  of  the  highest  importaoce 
that  our  sheep-owners,  with  a  surplus — in  ordinary  favourable  seasons — of 
some  four  or  five  million  sheep,  should  obtain  a  paying  price  for  their  frozen 
mutton.  We  have,  however,  to  confess  that,  althougn  our  neighbours  in 
New  Zealand  have  fof  the  last  twelve  or  thirteen  years  been  obtaining  very 
remunerative  prices  for  their  mutton,  we,  as  a  rule,  so  far  as  our  sheep- 
owners  are  concerned,  have  been  exporting  at  a  loss ;  and  the  reason  is  plain — 
we  have  not  been  shipping  cross-breds,  the  only  kind  of  mutton  which,  as  a 
rule,  makes  paying  prices  in  the  English  market ;  and  this  again  has  arisen 
through  our  sheep-breeders  in  country  adapted  for  cross-breds  clinging  to 
the  Merino  for  the  sake  of  the  wool  and  neglecting  the  production  of 
mutton,  which  it  is  now  quite  apparent  to  those  who  have  given  the  subject 
any  consideration  could  oe  carried  on  in  the  portions  of  the  Colony  I  have 
inaicated  with  nearly,  if  not  quite,  as  much  success  as  in  New  Zealand ;  and 
if  the  agricultural  settlement  of  the  Colony  is  to  be  a  success  not  only  in 
the  production  of  export  mutton,  but  also  of  dairy  produce,  cultivated  lood 
must  be  grown  to  an  extent  not  hitherto  attempted.  In  other  words,  the 
marriage  of  stock-raising  and  tillage  must  take  place,  a  consummation  whicb 
the  Department  of  Agriculture  is  so  earnestly  endeavouring  to  bring  about. 
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Comparison  of  the  land  in  New  Zealand  with  that  in  the  more 
temperate  portions  of  New  South  Wales. 

While  in  the  alluvial  flats  of  the  Hawkesburj,  the  Clarence,  the  Richmond, 
the  Tweed,  and  other  rivers,  and  in  the  very  deep  rich  deposits  of  black  soil 
on  Liverpool  Plains,  and  other  parts  of  the  Colony,  we  have  as  good  land  in 
New  Soath  Wales  as  in  New  Zealand,  or  for  that  matter,  perhaps,  as  any  in 
the  world,  it  may  be  that  in  the  portions  of  this  Colonv  in  which  the 
temperature  and  rainfall  are  best  adapted  for  the  growth  of  roots  and 
cultivated  grasses,  we  have  very  little,  if  any,  country,  possessing  the  fertility 
of  soil  which  characterises  the  very  best  portions  of  both  the  North  and 
Middle  Islands,  where  the  system  is  followed ;  but  while  this  is  the  case, 
there  are  considerable  tracts  of  country  in  the  districts  named,  with  suitable 
temperature  and  rainfall  in  which  the  soil  is  of  a  superior  character,  yielding 
in  many  instances  30  or  40  bushels  of  wheat  to  the  acre,  which  even  in  New 
Zealand  would  be  considered  first-class;  and  we  have  again  in  the  portions  of 
the  colony  alluded  to,  at  least  two,  and  perhaps  three  other  grades  of  soils 
which  would  compare  favourably  with  toe  second  and  third  rate  soils  in 
New  Zealand,  on  which  a  rotation  of  grain  and  root  crops  and  cultivated 
grasses  is  now  successfully  followed.  For  instance,  taking  New  England 
we  have — 

(1.)  The  black  volcanic  soil  with  a  strong  tiuge  of  red  in  it,  giving,  in 
favourable  seasons,  returns  quite  up  to  those  stated,  and  frequently 
higher. 

(2.)  The  less  friable,  but  strong,  somewhat  black  soil. 

(3.)  A  sandy  loam  of  a  lighter  or  darker  grey  colour  according  to  its 
fertility. 

And  it  is  believed  that  with  proper  tillage,  and  a  little  manure  where 
required,  or  perhaps  in  some  cases  only  lime,  the  least  fertile  of  the  classes 
of  land  mentioned,  will,  when  prooerly  worked,  pay  well  under  a  rotation 
similar  to  that  adopted  in  New  Zealand. 

Besides  the  portions  of  this  Colony  indicated  as  adapted  for  such  a 
rotation  as  that  followed  in  New  Zealand,  there  are  many  other  districts 
in  which  it  will  no  doubt  be  adopted  before  many  years  are  over. 

The  attached  statement  of  temperature  and  rainfall  of  portions  of  New 
Zealand  and  New  South  Wales,  kindly  furnished  by  Mr.  H.  C.  Bussell, 
Government  Astronomer,  will  afford  an  idea  of  the  similarity  that  exists : — 


Colony,  and  portions  of  Colony. 

lUinfaU. 

New  Zealand. 

Auckland  (North  Island)      

69-5 

41-799 

Wellington 

do             

55-6 

60117 

Lincoln  (Middle  Island)        

52-9 

26-691 

Dunedin 

New  South  Wales. 

60-7 

36-246 

Uralla    ... 



68-2 

36-800 

Olen  Innes 

...        ...        ...        ...        ... 

5S-4 

36-600 

Oranffe  ... 
Goalbum 

...         ..        ...        ...        ...        ... 

54*8 

38-960 

...        ...        •  • •        ...        ...        ...        ... 

66-3 

26-750 

Tumat  ... 

... 

68-6 

37-730 

Gooma   ... 

•••        ••• 

637 

19-800 
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From  this  statement  it  will  be  Been  that  there  is  very  little  difference,  if 
any,  in  the  temperature  and  rainfall  of  the  portions  of  the  two  colonies 
mentioned ;  and  I  have  Mr.  Eusseirs  opinion  that  it  may  be  safely  said  that 
the  climate  of  these  places  is  similar  for  agricultural  purposes. 

The  snitability  of  New  Zealand  system  proved  by  actual  experience. 

As  there  is  in  this  Colony  a  large  extent  of  country  possessing  similar 
climate  and  soil  to  those  portions  of  New  Zealand,  where,  under  a  proper 
rotation  of  crops,  the  owners  are  so  successfully  carrying  on  the  breeding 
and  fattening  of  cross-bred  sheep — the  same  course  can  be  followed  in  this 
Colony  in  the  districts  indicated  ;  and  on  these  grounds  alone  the  owners  in 
these  districts  should  have  every  confidence  in  giving  the  system  a  trial ; 
but  after  all  it  is  not  necessary  that  they  should  rely  solely  on  the  New 
Zealand  experience  ;  for  although  a  proper  rotation  of  grain,  root-crops,  and 
cultivated  grasses  has  never  been  systematically  tried  in  this  Colony, 
sufficient  has  been  done  in  growing  turnips  and  grasses,  more  especially  rye- 
grass and  clover,  to  prove  beyond  all  doubt  that  a  rotation  similar  to  that 
followed  in  New  Zealand  can  be  successfully  adopted  in  the  colder  and  more 
temperate  portions  of  this  Colony  ;  and  I  make  this  statement  not  only  on 
reliable  information,  which  I  have  from  time  to  time  received,  but  also,  so 
far  as  the  growth  of  cultivated  grasses  are  concerned,  from  what  I  have 
actually  seen  in  several  parts  of  New  England,  as  well  as  what  has  been 
proved  by  experiments  conducted  at  Wagga  Wagga  Experiment  Farm 
where  Mr.  Yalder  has  raised  excellent  crops  of  turnips. 

Ag^cultural  Seasons  in  New  Zealand. 

In  May,  June,  and  July  oats  and  wheat'  are  sown.  The  farther  south  the 
earlier.     For  wheat,  li  to  2  bushels.     For  oats,  2  to  2J  bushels. 

In  August — Oats  are  sown  in  the  southern  half  of  the  Middle  Island. 

In  September — Spring  wheat  is  sown  and  oats  may  be  still  put  in.  English 
grasses,  mangolds,  and  potatoes  are  put  in  during  this  month. 

In  October — Sow  barley  with  grass  seeds.  Break  up  new  ground  and  sow 
with  turnips  and  rape. 

In  November — Break  up  new  land. 

In  December-r-At  beginning,  breaking  new  ground;  hay-making  and 
turnip  sowing. 

In  January — Fallow  land  to  be  worked ;  and  that  and  barley  crop  to  be 
attended  to. 

In  February — Harvest  month. 

In  March  and  April — Sow  grass,  with  rape  or  turnips.  Thresh  grain, 
break  up  grass  land  for  wheat,  and  cross-plough  fallow  land  on  to  May  and 
June. 

Botation  of  Crops. 

A  great  deal  of  the  land  in  New  Zealand  is  suitable  for  rotation  of  crops, 
and  the  majority  of  the  holders  have  adopted  that  system  in  some  form  or 
other. 

It  has  only  been  by  carrying  on  a  proper  rotation  and  by  systematic 
farming  that  that  colony  has  been  able  to  keep  up  the  heavy  export  of  first- 
class  sheep  she  has  sent  away,  and  maintain  the  fertility  of  the  land. 

On  land  which  has  been  under  cultivation,  the  usual  rotation,  followed  in 
the  best  portions  of  the  North  Island  and  in  the  Middle  Island,  has  been 
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Bometbing  like  the  following : — Land  which  has  been  (say)  fire  or  six  years 
under  pasture,  and  on  which  the  cultivated  grasses  have  been  pretty  well 
eaten  or  have  died  out,  is  broken  up  after  lying  fallow  for  perhaps  three 
months,  is  cross-ploughed,  harrowed  with  disc,  and  ordinary  harrow,  and 
sown  with  wheat,  oats,  or  barley. 

As  soon  as  that  crop  is  reaped  and  threshed,  and  the  straw  is  stacked  on 
the  ground  to  be  eaten  by  the  sheep  with  the  turnips,  the  land  is  ploughed, 
and  afterwards,  at  the  proper  season  again,  worked,  cleaned,  and  thoroughly 
tilled,  and  prepared  for  tne  turnip  crop  which  is  put  in  as  afterwards 
described  during  November  or  December. 

If  the  land  is  not  very  rich  or  nearly  virgin  soil  it  gets  from  1  to  1 J  cwt. 
of  super-phosphates,  or  (pay)  2  cwt.  of  bone-dust  to  the  acre,  which  gives  the 
turnips  a  start  and  insures  a  good  crop.  The  turnips  are  eaten  ofE  with  sheep 
in  the  end  of  autumn  or  in  the  winter ;  and,  while  the  sheep  are  on  the 
turnips,  they  are  supplied  with  wheaten  or  oaten  straw,  or  chaK,  which  they 
readily  eat,  and  this,  of  course,  is  another  advantage  which  a  system  of 
rotation  secures,  adding  as  it  does  to  the  weight  and  improving  the  quality 
of  the  mutton  of  the  sheep  if  they  are  to  be  fattened,  and  increasing  the 
carrying  capabilities  of  the  land  if  the  sheep  are  only  stores  or  breiediog 
ewes.  When  the  turnips  are  eaten  off,  the  land  is  ploughed,  and  when 
sufficiently  tilled  and  a  good  seed-bed  formed  for  the  grass  seeds,  it  is  sown 
with  oats,  barley,  or  wheat,  and  afterwards  with  the  proper  mixture  of  culti- 
vated grasses  and  clovers  for  what  is  termed  permanent  pasture.  If,  how- 
ever, the  land  is  light,  the  second  grain  crop  is  omitted  ;  and  if  very  light, 
both  grain  crops  are  so,  the  land  being  prepared  when  the  turnips  are  eaten 
off,  and  the  grass  seeds  sown  with  the  iiddition  of  a  small  quantity  of  rape 
or  turnip  seed. 

The  land,  as  thus  laid  down  in  grass,  is  allowed  to  be  in  pasture  until  the 
<5ultivated  grasses  again  become  too  thin  and  require  to  be  renewed,  when 
the  same  course  is  followed ;  and  where  the  land  is  fairly  good  the  return 
from  the  grain  crop  alone  goes  a  long  way  to  repay  the  expense  of  the 
rotation,  and  that  from  the  turnips  and  cultivated  grasses  leaves  a  consider- 
able profit ;  while  the  growth  of  the  leguminous  plants  (the  clovers)  supplies 
nitrogen  to  the  soil,  and  this  and  the  artificial  manure  put  in  with  the 
turnips,  together  with  that  left  by  the  sheep  when  eating  them  off,  enables 
the  fertility  of  the  land  to  be  well  maintained. 

Capabilities  of  the  Land  under  Botation. 

Where  the  land  is  exceptionally  good,  the  owner,  following  such  a  rotation 
as  this,  on  breaking  up  the  grass,  gets,  if  the  crop  is  wheat,  from  33  to  45 
bushels  to  the  acre  ;  and  if  it  be  oats  his  return  will  be  from  60  to  70  bushels. 

Next  season,  on  land  of  that  description,  if  it  be  at  all  a  favourable  one, 
and  due  care  has  been  exercised  in  preparing  the  land,  the  turnips,  with  the 
usual  allowance  of  chaffed  hay  or  straw,  will  fatten  from  fifteen  to  twenty 
sheep  to  the  acre. 

The  next  season's  crop  of  cereals  Cit  is  usually  oats  or  barley)  should  be 
as  good  as  the  first  grain  crop,  and  with  it  the  grass  and  clover  seeds  are 
«own.  They  are,  of  course,  cut  with  the  grain  crop,  but  if  the  autumn  is 
favourable  they  come  again  sufficiently  to  afford,  with  the  stubble,  a  good 
deal  of  pasturage  for  sheep. 

The  next  season,  if  the  grass  and  clover  have  been  properly  put  in,  there 
ia  a  strong,  close  growth  of  all  the  varieties  sown,  and  the  "crop  is  either 
saved  for  hay  or  pastured  with  sheep,  as  the  owner  may  decide.      It  is 
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gmerally  pMtared,  and  land  of  tlie  description  alluded  to  Bbould  keep  and 
tten  annually,  for  two  years,  six  or  eeren  ftheep  to  the  acre ;  where  it  is 
▼ery  good,  but  not  exceptionally  so,  its  carrying  and  fattening  capabilities 
might  be  put  at  four  or  five  iheep  to  the  acre,  and  where  only  fairly  good 
from  two  to  three  sheep,  whUe  taking  the  average  capabilities  of  the  whole 
Colony  it  is  estimated  that  where  the  land  has  been  fairly  laid  down  in 
cultivated  grasses,  which  are  renewed  every  five  or  six  years,  they  are  carrying 
and  fattening  from  two  to  three  sheep  to  the  acre. 

OrasseB  and  Clover. 

Nearly  all  the  English  cultivated  grasses  and  clovers  grow  well  in  New 
Zealand,  especially  on  the  moister  land,  where  they  retain  their  hold  better 
and  are  green  and  succulent  right  through  the  summer,  but,  though  moist, 
the  land  where  errasses  are  sown  should  be  properly  drained— not  at  all 
water-logged.  Where  the  land  is  at  all  good  these  grasses  have  excellent 
feeding  properties.  Even  on  comparatively  thin  soil,  under  proper  tillage, 
and  aided  with  small  quantities  of  manure,  they  grow  well  and  give  good 
returns. 

For  some  time  the  most  of  the  grass,  as  well  as  the  turnip  seeds,  were 
imported  from  England  or  Scotland,  but  now  the  greater  part  of  them  are 
saTod  in  the  Colony.  So  favourable  is  New  Zealand  for  the  growth  and 
aaving  of  these  seeds  that  considerable  quantities  of  some  of  the  kinds  are 
now  exported  i-o  Europe,  and  it  is  believed  that  New  Zealand  is  one  of  the 
principal  sources  from  which  Great  Britain  and  Ireland  now  draw  their 
supplies  of  cocksfoot  seed. 

The  nsual  llixtare  of  Grass  and  Clover  Seeds  sown,  and  the 
Quantity  per  acre. 

In  New  Zealand  the  following  is  the  mixture  of  grasses  generally  sown, 
and  the  quantities  of  each,  when  laid  down  with  cereals : 
Perennial  rye- grass      ...    25  lb.    White  clover 

Cocksfoot         51b.    Bed  clover 

Timothy  or  crested  dog's  Cow-grass 

tail     21b.    Alflike  ... 

Where  the  land  is  dry  crested  dog's  tail  might  be  substituted  ior  the 
Timothy,  as  it  will  not  thrive  in  dry  ground,  or,  instead  of  taking  the  crested 
dog's  tail,  the  cocksfoot  and  cow-grass  might  each  be  increased  1  lb. 

When  sown  without  cereals,  it  is  customary  to  add  from  i  lb.  to  1  lb.  of 
rape  or  turnip  seed  to  the  mixture.  These  grow  more  quickly  than  the 
grasses  and  clover,  and  not  only  shelter  them  on  coming  through  the  ground, 
but  supply  the  sheep  with  a  full  bite  of  early  succulent  and  nutritious  food. 
Of  the  two,  the  rape  grows  the  more  quickly  than  the  turnips.  Indeed,  it  is 
thought  by  some  owners,  too  much  so,  to  be  made  the  full  use  of,  and  the 
turnips  are  now  frequently  preferred  to  the  rape  for  this  purpose. 

Grasses  sown  in  Hew  Zealand. 

Fsrefwiml  Bye^grau.-'-Oi  all  the  varieties  of  cultivated  grasses  this  is  not 
<mly  the  most  generallT  grown,  but  also  that  which  forms  the  principal  grass 
in  the  mixtures  of  seeds  sown  throughout  New  Zealand.  Out  of  some  401b. 
o£  seeda,  uauidly  sown  to  the  acre,  there  are  generally  aa  much  as  25  lb.  of 
rye.     This  gcaes,  with  a  fair  amount  of  moisture  and  tempecate  climate. 
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grows  on  almost  all  descriptions  of  soil,  even  on  sti£E  cold  clay  land  and 
light  stony  soil  deficient  in  liAie,  and  on  land  where  no  other  grass  of  valae 
will  grow ;  but  the  richer  the  land,  if  the  drainage  is  good,  the  better  and 
more  permanent  the  rye-grass  will  be.  It  perpetuates  itself  in  these  cases 
both  by  seeds  and  rootlets.  Indeed,  on  such  land  it  may  be  said  to  be  really 
perennial,  but  on  soils  of  medium  and  poor  quality  it  requires  to  be  renewed 
from  time  to  time  (say)  every  four  or  five  years. 

There  are  none  of  the  grasses  so  nutritious  as  the  rye  except  the  foxtail ; 
and  it  is  noted  for  the  excellence  of  its  herbage,  the  great  weight  of  produce 
to  the  acre,  its  early  and  late  growth,  and  the  manner  in  which  it  stands 
the  trampling  of  the  stock.  It  is  also  especially  valuable  for  the  amount  of 
food  it  yields  during  winter ;  and  so  well  has  it  done  in  New  Zealand  that 
there  is  now  a  variety  peculiar  to  the  colony  called  the  "  Poverty  Bay," 
which  is  found  to  be  superior  to  any  imported  seed  in  standing  and  feeding 
qualities. 

In  1891-2  no  less  than  864,511  bushels  of  rye-grass  seed  were  grown  in 
New  Zealand.  It  is  usually  harvested  by  stripping,  and  the  average  yield  on 
good  land  is  from  15  to  20  bushels  per  acre. 

In  taking  the  seed  the  paddock  is  grazed  till  midsummer,  when  the  stock 
are  taken  ofE  for  a  few  weeks  and  paddock  shut  up. 

The  price  per  bushel  ranges  from  Ss.  6d.  to  4s. 

Cocksfoot, — This,  with  the  exception  of  the  rye-grass,  is  the  most  generally 
sown  of  all  the  cultivated  grasses  in  New  Zealand.     It  is  a  strong,  hardy 

.  grass,  and  more  than  holds  its  own  with  other  grasses  and  clovers.  Indeed, 
it  sees  the  most  of  them  except  rye-grass  out — in  some  soils  even  that  grass ; 
and  so  much  is  this  the  case  that,  where  the  land  is  very  good,  considerably 
less  than  the  proportion  of  cocksfoot  given  (one-eighth  of  the  whole  mixture) 
is  put  in,  lest  that  grass  should  monopolise  the  land.  It  grows  well  on  hill- 
sides, where  it  is  not  so  liable  to  run  into  tufts  as  on  the  flat  land,  and  it 
shoots  with  every  shower  of  rain.  Where  the  soil  is  good,  cocksfoot,  when 
kept  closely  eaten  down,  is  a  good  fattening  grass,  but  if  allowed  to  shoot 
up  and  ripen  it  becomes  hard  and  comparatively  innutritious,  inclined  to 
become  bunchy  or  tussocky,  and  ibhe  stocK,  especially  sheep,  will  not  eat  it 
unless  actually  obliged.  In  no  part  of  the  world  does  the  cocksfoot  do 
better  than  in  New  Zealand.  It  frequently  goes  20  lb.  to  the  measured 
bushel,  while  the  standard  is  only  12  lb.     Large  quantities  of  this  seed  are 

'now,  as  has  been  paid,  annuallv  exported  to  Europe.  It  sells  in  New 
Zealand  at  from  3d.  to  4d.  per  lb.,  and  as  much  as  572,425  bushels  were 
grown  there  in  1891-2. 

Timothy. — Where  the  land  is  fairly  good,  the  soil  damp,  and  the.  climate 
at  all  moist,  this  grass,  which  makes  very  good  sheep-feed,  does  well,  and 
should  in  such  cases  always  be  in  the  mixture  sown ;  but  it  should  not  be 
sown  in  dry  country ;  but  it  flourishes  in  clay  and  moist  soils,  and  is  unsur- 
passed in  peat.  No  grass  will  better  bear  extremes  of  heat  and  cold.  It 
produces  a  heavy  hay  crop,  and  is  exceedingly  nutritious  when  young,  and 
more  so  when  old  and  seeded. 

Crested  Doff*  8  Tail, — This  is  one  of  the  chief  British  sheep -grasses,  especially 
in  upland  districts,  and  is  supposed  to  have  a  beneficial  influence  in  prevent- 
ing toot-rot.  The  sheep  are  very  fond  of  the  leaves,  but,  like  the  cocksfoot, 
it  should  be  kept  well  eaten  down,  as  the  seed- stems  become  hard  and  the 
sheep  leave  them. 

It  thrives  well  in  compact  sori,  and  is  very  hardy.  The  roots  are  hard,  and 
the  plants  are  adapted  to  dry  soils,  and  will  withstand  droughts. 
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It  also  does  well  in  tenacious  clay.  There  is  hardly  any  soil  it  will  not 
thrive  in. 

It  is  not  much  grown  in  New  Zealand,  and  it  is  only  suggested  as  a 
constituent  part  of  the  mixture  where  the  Timothy  has  to  be  omitted. 

Meadow  Fescue. — This  grass  is  considered  by  some  authorities  a  very 
valuable  one  for  permanent  pasture  on  good  land,  but  is  not  as  yet  very 
generally  grown  in  New  Zealand,  and  this  may  be  accounted  for  through 
being  liable  to  be  alEected  with  ergot,  if  it  is  let  run  into  seed,  and  ergot 
acts  as  a  poison  on  the  stock. 


The  Clovers  sown  in  New  Zealand. 

Perennial  White  Clover. — Has  both  fibrous  and  tap  roots,  which  enables 
it  to  maintain  itself  in  different  soils.  It  grows  best  in  mellow  land  contain- 
ing lime,  and  on  all  clay  soils  rich  in  humus  or  gravelly  clay.  It  forms  an 
essential  constituent  in  every  good  pasture,  but  is  better  for  flesh  than  milk, 
and  is  of  special  service  in  fattening  sheep.  The  white  clover  flourishes 
in  New  Zealand  and  keeps  the  hold  of  the  ground  very  well — long  into 
the  sunamer— especially  in  the  country  where  they  have  the  limestone 
formation.  Indeed,  at  times  it«  growtli  is  excessive,  for  it  takes  possession 
of  the  space  which  could  be  better  occupied  with  other  clovers  or  grasses. 

Ifed  Clover. — Is  a  strong  plant,  will  grow  on  almost  any  soil,  and  contains 
a  great  deal  of  moisture.  Winter  and  spring  frosts  are  injurious  to  it.  It 
is  not  very  well  suited  for  permanent  pastures,  but  should  form  a  proportion 
of  an  alternate  mixture.  Its  great  root  growth  during  the  two  years  of  its 
existence  is  favourable  to  succeeding  crops,  carrying  as  they  do  nitrogen 
into  the  soil.  It  grows  well  in  New  Zealand,  and  now  that  the  Humble  bee 
has  been  introduced  it  has  been  fertilised  and  the  seed  saved. 

In  New  Zealand  it  is  generally  sown  with  a  spring  cereal  crop,  mostly 
oats  and  barley,  lightly  grazed  in  autumn,  and  next  year  cut  in  November  as 
hay  giving  from  2  to  3  tons  to  the  acre. 

The  after  growth  is  allowed  to  seed  and  ripens  in  March,  when  it  is  cut 
and  threshed,  giving  from  200  to  300  lb.  per  acre,  which  sells  at  5d.  to  6d. 
per  lb.,  or  £10  to  £11  per  acre. 

Cow-gras8. — Is  whatsis  more  properly  termed  the  perennial  red  clover.  It 
grows  very  well  in  New  Zealand.  It  is  an  invaluable  plant,  and  should  be 
included  in  every  mixture  for  permanent  grass.  Its  roots  reach  well  down 
into  the  subsoil,  which  enables  it  to  obtain  moisture  in  the  hottest  weather. 
Even  in  rather  poor  soil  it  produces  a  good  quantity  of  succulent  food.  It 
stands  the  frost  well,  better  than  the  broad -leafed  red  clover.  The  principal 
difference  between  the  two  clovers  is  that  the  cow-grass  has  a  somewhat 
taller,  smoother,  and,  except  in  its  very  young  state,  a  less  hairy  stem,  and 
has  a  stronger,  less  fibrous,  and  more  penetrating  root.  It  carries  its  flowers 
above  its  foliage,  and  surpasses  the  broad  clover  in  succulence.  Its  stalks 
are  generally  solid,  while  those  of  the  broad  clover  are  hollow,  and  it  pro- 
duces less  seed. 

AlsiJce. — Is  peculiarly  adapted  for  damp  soils,  endures  heat  and  cold  well, 
will  succeed  in  undrained  clays  better  than  any  other  clover,  and  is  the  only 
clover  which  will  stand  irrigation.  For  hay,  alsike  is  superior  to  white 
clover,  and  for  pasture  produces  more,  and  is  eaten  more  readily ;  while  it  is 
more  leafy  and  less  pithy  than  red  clover.    Its  nutrition  is  greatest  at  the 
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flowering  sta^^e ;  and  its  value  for  pastare  is  very  great.  It  flonrishes  in  the 
same  deep  soil  as  Timothj,  and  does  well  with  the  other  grasses  mentioned 
in  the  mixture. 

*Lttcems, — The  good  qualities  of  this  plant  are  too  well  known  in  New 
South  Wales  to  require  anything  to  he  said  here  with  respect  to  them,  or  to 
recommend  owners  whose  land  is  adapted  for  its  cultivation  to  sow  it.  In 
New  Zealand,  the  grasses  already  mentioned  have  done  so  well  and  have  so 
well  suited  the  system  of  farming  generally  adopted  in  that  colony,  that 
comparatively  little  lucerne  has  heen  sown  there ;  but  where  it  has  been  tried 
it  has  answered  quite  as  well  in  that  colony  as  in  this,  and  owners  in  the 
warmer  portions  of  the  colony  are — now  that  wheat  is  not  paying  so  well — 
turning  their  attention  to  lucerne,  and  a  good  deal  more  will  now  be  grown 
there. 

Bush  Forest  Land« 

The  expense  again  of  laying  down  the  bush  forest  land,  which  is,  as  a  rule, 
heavier  and  better  than  the  fern  land,  is  much  greater,  as  it  is  usually 
covered  with  trees,  saplings,  creepers,  vines,  scrub,  and  undergrowth.  In 
preparing  the  land  (the  felling  and  scrubbing  is  generally  done  in  the  winter 
season)  the  creepers,  scrub,  and  undergrowth  have  to  be  cut  near  the 
surface  and  overhead  with  a  slash  hook.  After  that  the  saplings  and  trees 
are  felled,  and  when  the  whole  is  withered  and  dry,  at  the  end  of  summer,  or 
early  in  the  autumn,  the  whole  is  set  on  fire,  the  aim  of  course,  being  to  make 
the  burning  as  complete  as  possible ;  for,  with  a  good  burning,  the  grass 
seeds  which  are  sown  in  the  ashes  in  the  autumn  come  up  close  and  strong, 
but  it  is  otherwise  if  the  burning  is  badly  done,  as  the  rubbish  covers  the 
land  and  allows  the  weeds  to  keep  possession  of  the  ground,  thereby  pre- 
venting the  grass-seeds  from  obtaining  a  proper  footing. 

If  the  soil  is  good,  and  the  burning  successful,  bush  land  treated  in  this 
way  will  keep  three  to  four  sheep  to  the  acre,  notwithstanding  that  it  may 
for  years  remain  thickly  covered  with  the  felled  trees.  In  the  course  of  five 
or  six  years,  when  the  timber  has  become  rotten,  it  is  usual  to  "  log  up  "  and 
burn  it  off,  principally  with  the  view  to  cultivation,  but  sometimes  merely  for 
the  sake  of  the  pasture. 

The  felling,  burning-off,  seeding,  and  sowing  an  acre  of  bush  forest  land 
costs  about  32s.  6d.,  the  w^ork  being  all  done  by  contract. 

There  is  no  part  of  this  Colony,  except  perhaps  the  rich  scrub  lands  of 
our  north-eastern  coast  country,  where  exactly  the  same  system  as  here 
described  could  be  followed  by  us  ;  but  I  thinl^  that  the  same  end  would  be 
attained  at  a  comparatively  small  expense  on  the  best  portions  of  country, 
like  that  in  the  neighbourhood  of  Armidale,  Guyra,  and  Glen  Innes,  by 
adopting  some  such  course  as  the  following : — ^To  ring  and  kill  the  large 
trees,  to  grub  out  all  the  smaller  ones,  and  having  thus  cleared  the  land 
sufficiently  to  admit  of  its  being  cultivated,  to  plough  and  work  it  till  it  is 
brought  to  a  fine  tilth,  and  then  sow  with  some  such  mixture  of  grass  and 
clover  seeds  as  that  given  in  this  paper.  In  this  way  the  seed  would  be  put 
in  as  it  ought  to  be,  every  grain  would  have  a  chance  to  germinate,  ano^  if 
the  season  is  at  all  favourable,  a  good  growth  of  cultivated  grasses  would 
result  at  a  comparatively  small  cost,  which  would  last  for  at  any  rate  five  or 
six  years,  keeping  from  three  to  four  sheep  per  acre  ;  and  when  the  larger 
trees  and  their  roots  had  become  rotten  they  could  be  taken  down  and  burned, 
and  the  land  cleared  for  fresh  tillage. 

*  An  article  on  this  subject  appears  page  185. 
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Laying^down  land^  wMch  has  been  previonflly  cnltivatedi  with 

Grass-seed. 

Preparation  of  the  Land. — Whether  the  cultivated  grasses  are  to  be  sown 
with  cereals  or  without  on  land  which  has  been  cleared  and  tilled,  those  who 
grow  them  to  the  best  advantage  work  the  land  on  which  they  are  to  be 
grown  in  a  thorough  manner,  so  that  there  is  not  only  a  fine  mould  and 
good  seed-bed  on  the  surface,  but  they  are  careful  that  the  soil,  to  a  fair 
depth,  is  also  well  stirred  by  ploughing,  cross-ploughing,  disc,  and  ordinary 
harrowing,  and  rolling,  the  cost  of  which,  at  contract  price,  would  be  some- 
thing like  the  following  per  acre  :— 

s.  d. 

Ploughing  (say)  5  inches  deep 6    0 

Cross-ploughing  (say)  5  inches  deep     8     0 

Disc-harrowing  (say)  5  inches  deep       ...         ...         1    0 

Ordinary  harrowing         1    0 

Sowing  cereals  and  grasses,  and  covering  ...         2    6 

Total 12  6 

Time  when  Grasses  are  Sown  on  Land  previ-oualy  Tilled. — In  the  North 
Island  and  the  northern  part  of  the  Middle  Island  the  greater  part  of  the 
grass-seeds  are  sown  in  the  month  of  September,  and  some  in  the  month  of 
October.  In  the  southern  portion  of  the  Middle  Island  they  are  put  in 
from  October  to  March. 

"Where  the  land  is  verj  cold,  wet,  and  heavy,  the  later  the  sowing  the 
better,  and  where  the  soil  is  light  and  warm  the  earlier  the  better ;  but  of 
conrse  the  time  of  sowing  must  he  regulated  by  tlie  rainfall. 

How  Grass -seeds  are  Sown. — Where  the  land  is  rich,  or  has  recently  been 
manured,  grass-seeds  are  laid  down  with  barley,  oats,  or  other  cereal  after 
a  crop  of  turnips,  which  has  been  eaten  oft  by  sheep  ;  and  in  other  cases, 
which  are  perhaps  the  more  numerous  in  the  northern  portions  of  the  North 
Island,  the  sowing  of  the  cultivated  grasses  follows  directly  on  the  turnip 
crop  without  any  cereal. 

Boot  Crops. 

TuHyiPs. 

The  turnip  crop  in  New  Zealand  is  a  very  important  one.  According  to 
the  Statistical  Eegister  for  the  colony,  there  are  nearly  half  a  million  acres 
under  that  crop. 

Turnips  on  Tussock  Land. — In  breaking  up  tussock  (new)  land  for  turnips 
after  the  tussocks  are  hoed  up  and  burned,  the  seed  is  generally  sown  m 
November  or  December  broadcast,  to  prepare  it  for  future  crops ;  and  if 
well  laid  down,  and  in  a  fairly  favourable  season,  the  yield  is  good,  nothing 
suiting  the  turnips  better  than  virgin  soil ;  and  after  the  turnips  are  eaten 
ofi  by  sheep  the  land  is  properly  tilled  and  a  ^rain  crop  taken. 

Turnips  on  Cultivated  Land. — Supposing  it  was  intended  to  crop  itind 
from  which  wheat  had  been  taken  with  turnips,  and  that  the  land  had  been 
broken  up  in  April  and  allow^  to  lie  fallow  till  the  end  of  the  following 
August  or  September,  it  would  then  be  cross-ploughed  and  worked,  cleaned, 
and  prepared  for  turnips,  which  are  sown  in  the  months  of  November  or 
December. 
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The  following  statement  of  the  work  done  in  laying  down  turnips  is 
moderately  heavy,  and  the  cost  at  present  contract  prices  per  acre  are  here 
given : — 

8.  d. 

Ploughing  and  cross-ploughing     6    6 

Disc-harrowing  once  or  twice  each,  at  Is.  ...       2    0 

Harrowing  with  ordinary  harrows  1    0 

Seed  and  sowing,  including  rolling  and  covering 

in  one  operation         1    6 

11    0 

Informer  years  turnips  were  sown  broadcast  with  cannister  machines, 
and  where  they  came  too  thick  the  harrows  were  run  through  them.  They 
are  now  sown  principally  iu  drills  with  machines  which  sow  the  seed  ^nd  at 
the  same  time  apply  (in  front  of  the  seed)  about  1  or  1^  cwt.  of  bone-dust 
or  other  fine  manure  to  the  acre.  This  system  brings  on  the  young  plants 
much  more  quickly,  and  thus  protects  them  from  the  fly  ;  and  still  another 
improvement  is  for  the  drill  to  water  (which  some  machines  do)  the  land 
into  which  the  seed  is  dropped. 

If  the  sowing  is  well  managed  no  thinning  nor  hoeing  is  necessary,  but  if 
they  require  it  a  scuffler  or  grubber  is  drawn  across  the  drills  to  thin  out 
some  of  the  plants,  when  the  turnips  grow  in  bunches  of  three  and  four. 

"While  the  cost  per  acre  in  this  way  is  a  moderate  one,  fair  to  very  good 
crops  are  got.  They  run  from  15  to  30  tons  per  acre,  on  which,  with  the 
addition  of  some  chaff,  from  ten  to  twenty  sheep  per  acre  are  fattened,  and 
double  that  number  of  growing  or  store  sheep  or  of  ewes  can,  with  what 
grass  they  can  get,  be  wintered  and  kept  in  good  condition  for  those  classes 
of  sheep. 

Instead  of  nets,  as  used  in  England,  temporary  wire  fences  are  put  up  in 
the  field  to  portion  the  turnips  off  to  small  lots  of  the  sheep,  and  make  them 
eat  the  roots  up  clean  as  they  go. 

The  turnips-seed  sown  are  generally  (1)  A  small  quantity  of  Devonshire 
grey  stone  (a  soft  quick-growing  white  turnip)  for  the  sheep  to  commence 
with ;  (2)  Aberdeen  yellows,  both  purple  and  green-topped ;  which  form 
the  principal  portion  of  the  crop  ;  (3)  A  few  acres  of  Swedes  are  occasionally 
put  in,  but  Swedes,  though  very  fattening  and  good  keeping  turnips,  are  too 
liable  to  be  attacked  by  the  fly  to  be  grown  in  any  ^reat  breadth.  They 
have  to  be  sown  in  prepared  drills,  and  cleaned,  and  noed  as  in  England, 
which  entails  more  expense  than  owners  generally  care  to  incur. 

The  object  for  which  the  turnips  are  grown  is  of  course  to  fatten  sheep,  and 
they  answer  the  purpose  admirably,  especially  as  they  are  now  usually  helped 
with  oaten  or  wheaten  chaff.  This  is  supplied  iu  large  portable  water-tight 
feed  boxes  set  on  wheels.  As  much  as  twenty  or  more  sacks  of  chaff  can  be 
put  at  a  time  into  one  of  these  boxes,  from  which  the  chaff  falls  through  a 
narrow  opening  at  the  bottom  as  required  into  the  feed  troughs  fixed  under 
the  boxes,  the  roof  of  which  extends  over  and  protects  them  from  wet. 
In  this  way  the  sheep  have  a  continuous  supply  of  fresh  chaff,  and  they  are 
at  the  same  time  provided  with  rock  salt. 

Spring  wheat,  oats,  or  barley  usually  follows  turnips,  and  the  grass  and 
clover  seeds  are  sown  with  these  cereals.  When  a  grain  crop  is  not  taken 
after  the  turnips  the  grass  and  clover  seeds  are,  as  already  stated,  sown  with 
a  small  quantity  of  turnip  or  rape  seed. 


Digitized  byCjOOQlC 


CrosS'hred  Sheep  and  the  Rotation  of  Crops.        89. 

Caleh  crop  of  Turnips, — It  Buits  very  well  at  times  when  land  is  in  good 
heart  to  put  the  scarifier  through  a  stubble  field  in  the  end  of  February  or 
part  of  March  and  sow  it  with  turnips  to  put  the  lambs  on  in  the  end  of 
autumn  or  beginning  of  winter.  When  a  crop  can  be  got  in  this  way  it  is  a 
yery  great  help  to  them. 

Mangels. 

Considerable  breadths  of  mangels  are  grown  in  some  districts.  They  are 
a  more  costly  crop  than  turnips,  as  they  must  be  sown  in  prepared  drilled 
land  and  hoed ;  and  they  are  not  so  suitable  for  cleaning  the  land  as  turnips, 
as  sowing  does  not  commence  till  November,  which  gives  ample  time  to 
destroy  the  weeds.  This  is  lost  with  mangels,  which  must  be  sown  in 
October. 

The. great  advantage  in  mangels  is  their  keeping  property.  They  have 
only  reached  their  primest  condition  when  the  turnips  are  exhausted,  and 
they  besides  contain  a  greater  amount  of  nutrition.  They  are  invaluable 
for  stud  sheep.  Mangels  are  only  sown  in  rich  land,  and  heavy  crops  are 
got  with  proper  cultivation.     From  30  to  60  tons  per  acre  are  not  uncommon. 

Green  Crops. 
Eape. 

This  is  the  principal  green  crop  in  J^ew  Zealand,  and  fattens  well  in 
certain  seasons.  Although  it  is  somewhat  subject  to  blight,  it  forms  a  very 
valuable  change  of  food  for  the  sheep,  and  is,  of  course,  of  special  value  for 
lambs,  coming  as  it  does  in  the  end  of  autumn  and  periods  of  the  year  when 
the  pasture  as  a  rule  is  dry  and  scanty.  It  is  sometimes  sown  on  a  first 
furrow  as  a  chance  crop,  when,  if  it  succeeds,  the  benefit  is  great,  and  if  it 
fails  it  is  not  a  matter  of  much  moment,  as  the  outlay  is  small,  for  10  lb.  of 
seed  will  sow  an  acre,  and  the  price  is  only  about  3d.  per  lb. 

When  sown  as  a  catch  crop,  as  it  generally  is  (say)  after  wheat  or  some 
other  cereal,  the  scarifier  is  put  through  the  laud  immediately  the  crop  is 
harvested,  and  before  the  surface  soil  is  hardened  by  the  action  of  the  sun. 
The  land  is  then  weU  harrowed  and  brought  to  a  fine  tilth,  and  the  seed  can 
be  sown  with  a  seed  harrow  the  same  as  lucerne.  Instead  of  using  the 
scarifier  some  use  the  skim  plough.  The  seed  should  simply  be  rolled  in, 
and  not  covered  too  deeply. 

The  rape  is  also  sown  early  in  spring,  and  coming  well  up  as  it  does 
before  the  grass,  it  is  a  great  help  in  districts  where  the  winters  are  rather 
severe  and  long. 

In  light  land  spring  sowings  of  rape  answer  best,  and  on  heavy  land 
autumn  sowings  do  so. 

Eape,  as  already  mentioned,  is  also  largely  sown  with  cultivated  grasses, 
as  it  adds  very  much  to  the  amount  of  food  grown,  and  while  being  eaten 
off  by  the  sheep  the  young  grass  plants  get  safely  trodden  into  firm  ground, 
and  the  manure  left  by  the  sheep  greatly  benefits  the  pasture. 

Where  the  turnip  crop  has  failed  through  the  fly  or  any  other  cause,  rape 
could  be  sown,  and  the  loss  which  otherwise  might  have  resulted  can  be  to  a 
great  extent  averted. 

Oats. 

More  particularly  the  Dunn  oats  are  sown  as  a  green  crop,  and  after  they 
have  attained  a  height  of  4  or  5  inches  are  eaten  down  twice,  and,  if  the 
land  be  very  good,  even  three  times  before  they  are  shut  up  for  the  grain 
crop. 
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This  is  done  in  two  ways : — 

(1.)  The  land  is  ploughed  (say)  in  July  or  August,  allowed  to  be 
fallow  until  the  following  February,  and  then  cross-ploughed,  or 
scarified,  harrowed,  and  sown  ;  or 
(2.)  As  soon  as  the  grain  crop  has  been  taken  ofE  (say)  in  the  month 
of  February,  the  land  is  ploughed  or  scarified  and  harrowed,  and 
the  oats  sown. 

Eye. 

It  is  also  sometimes  grown  as  a  green  crop. 

Wheat. 

Wheat  put  in  early  is  frequently  dealt  with  in  the  same  way  and  eaten 
down  once,  and  sometimes  twice  if  the  land  is  good  and  tl^e  season  a  fairly 
faTourable  one ;  the  yield  of  grain  is  increased,  and  a  considerable  amount 
of  succulent  food  is  obtained  for  the  lambs,  which  helps  them  to  stand  the 
winter  better. 

Capb  Bablet. 

Is  sown  to  some  extent  for  sheep,  but  more  for  dairy  cows  and  horses. 
It  is  extremely  hardy,  and  comes  early  to  maturity.  Sown  in  March  it  is 
ready  in  May,  and  it  may  be  pastured  twice  at  least  till  the  beginning  of 
October,  when  it  is  shut  up  and  a  crop  of  4fO  or  50  bushels  of  barley  reaped. 

Cross-breeding  can  be  adopted  on  some  of  onr  Natural  Pastures. 

Although  the  return  from  cross-bred  sheep  kept  on  the  natural  pastures 
would  neither  be  so  large  nor  so  early  as  under  a  system  of  root  crops  and 
cultivated  grasses  (while  sheep  that  are  kept  under  that  system  are  sold  as 
fat  at  twenty-two  months,  those  depastured  on  natural  grasses  would  have 
to  be  kept  for,  perhaps,  six  or  eight  months  longer),  there  is  no  doubt  but 
that  cross-breeding  can  be  successfully  followed  in  the  best  portions  of  that 
part  of  the  colony  known  as  the  Western  Slopes — including  the  lower-lying 
hilly,  and  undulating  thickly-grassed  country  on  the  west  side  of  the  Main 
Coast  Bange,  commencing  at  the  line  where  the  New  Zealand  system  of 
sheep-farming  and  tillage  cannot  be  successfully  adopted  in  this  Colony,  and 
extending  westward  from  the  mountains  to  the  plains.  But  the  country  in 
which  cross -breds  will  thrive  has  a  wider  area  than  that.  This  has  been 
proved  by  the  fact  that  a  good  many  owners  have  of  late  years  been  breeding 
and  fattening  cross-breds  successfully  on  the  natural  grasses  in  portions  of 
the  Colony  where  the  climate  is  warm,  the  rainfall  light,  and  where  it  was 
considered  cross-breds  would  not  answer. 

The  country  I  allude  to  is  such  as  that  extending  from  (say)  Inverell  to 
Moree,  from  Liverpool  Plains  to  Wee  Waa,  from  Dubbo  to  Warren,  from 
Cowra  to  Forbes,  from  Wagga  Wagga  to  Groongal,  and  from  Corowa  to 
Moama.  The  fact  is,  that  if  the  land  is  good,  the  pasture  plentiful  and 
nutritious,  the  water  supply  sufficient,  and  the  breeder  knows  his  business, 
cross-breds  do  well  in  even  comparatively  warm  country. 

All  these  conditions  are  called  for  in  the  case  of  any  kind  of  sheep,  if  they 
are  to  give  good  returns,  but  especially  so  as  regards  cross-breds  ;  and 
although  it  may  not  apjjear  a  matter  of  very  great  moment,  the  water  supply 
is  with  them  of  special  importance  ;  for  even  in  the  temperate  and  colder 
portions  of  the  colony  cross-breds  require  a  great  deal  of  water,  and  not  only 
so,  but  they  must  not  be  made  to  travel  far  for  it  if  they  are  to  lay  on 
condition  as  fast  as  they  ought  to  do  ;    while,  however,  this  is  the  case,  with 
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plenty  of  water  they  can  come  through  a  drought  nearly  as  well  aa  the 
Merino,  and  with  the  return  of  good  seasons  and  sufficient  grass,  if  the  land 
is  good,  they  lay  on  condition  faster  than  the  Merino.  At  the  same  time  the 
safer  course  would  be  to  only  breed  cross-breds  in  the  more  temperate  and 
colder  portions  of  the  Colony. 

Then  again,  the  fencing  ought  to  be  thoroughly  secure.  It  should  be 
cross-bred  proof  from  the  commencement.  If  cross-breds  are  once  allowed 
to  get  through  a  fence  it  will  be  next  to  impossible  afterwards  to  keep  them 
within  bounds. 

Experience  has  proved  that  nothing  less  than  an  eight-wire  fence  with  one 
batten  between,  if  the  posts  be  no  more  than  8  ft.  apart,  and  with  two  if 
they  are  12  ft.  or  even  10  ft.  apart,  can  be  relied  upon. 

Of  course  in  the  portions  of  the  Colony  here  indicated,  although  root  crops 
and  cultivated  grasses  usually  sown  in  New  Zealand  cannot  be  grown,  lucerne 
can  be  sown  where  the  soil  is  suitable  (and  it  is  so  in  a  great  deal  of  the  country 
here  indicated),  to  great  advantage,  and  would  in  that  case  to  a  large  extent 
supply  the  place  of  the  root  crops  and  cultivated  grasses  and  clover  grown 
in  New  Zealand ;  for  not  only  does  lucerne  in  suitable  soil  produce  as  much, 
if  not  more,  hay  of  excellent  quality  than  rye-grass  and  clover  per  acre,  but 
it  can  with  ordinary  care  be  successfully  pastured  with  sheep  ;  and  if  the 
land  is  really  good  and  the  crop  an  average  one,  the  owner,  by  dividing  the 
sheep  into  small  flocks — ^making  the  paddocks  small — and  regularly  shifting 
the  sheep  before  the  lucerne  is  too  much  eaten  down,  as  many  as  eight,  ten, 
and  even  twelve  sheep  can  be  fattened  to  the  acre.  This  is  very  encouraging 
and  is  still  more  so  when  it  is  considered  that  the  area  within  which  lucerne 
can  be  successfully  grown  has  recently  been  proved  by  actual  experience  to 
be  much  more  extensive  than  was  supposed. 

Many  owners  are  now  growing  lucerne  successfully  on  land  which  haa 
little  of  the  character  of  alluvial  about  it. 

Description  of  the  Breeds  of  English  Sheep. 

The  LiifcoLK 

Is  a  large  strong-boned  sheep.  It  has  a  somewhat  large  head,  and  it  is  a 
characteristic  of  the  breed  to  have  a  tuft  of  wool  on  the  forehead.  Its  form 
and  %bape  as  a  mutton  sheep  are  good,  and  it  has  the  shoulder  and  back  well 
covered.  It  fattens  very  readily  on  rich  pasture,  but  the  mutton  of  the  pure 
breed  is  coarse  if  the  sheep  are  allowed  to  reach  anything  like  maturity. 
The  fleece,  as  regards  length  of  staple,  lustre,  and  weight,  ranks  verv  high, 
good  pure-bred  stud  rams  clipping  from  14  to  17  lb.,  and  some  hign-clasa 
sheep  as  high  as  J20  lb.,  and  pure-bred  ewes  from  10  to  12  lb.,  of  soft 
lustrous  wool. 

Among  the  recommendations  of  the  Lincoln  crosses  may  be  mentioned : — 

(1.)  Where  land  is  good,  the  country  sound,  and  the  grass  plentiful 
and  nutritious,  or  where  they  have  sufficient  cultivated  grasses  and 
turnips,  the  Lincoln  crosses  do  remarkably  well. 

(2.)  They  come  earlier  to  maturity,  and  are  heavier  weights  at  12, 18, 
and  24  months  than  any  other  cross,  weighing  from  55  to  65  lb. ; 
while  the  mutton — when  the  sheep-  are  prime  and  killed  they  weigh 
from  55  lb.  to  60  lb. — is  good  both  in  appearance  and  quality. 

(3.)  The  Lincoln  crosses  have  heavier  fleeces,  and,  as  a  rule,  their  wool 
brings  a  better  price  per  lb.,  on  account  of  its  length  and  lustre, 
than  that  of  any  other  cross,  except  perhaps  the  Border  Leicester. 
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Among  the  objections  brought  to  this  cross,  the  following  maj  be  men- 
tioned : — 

(1.)  They  do  not  thrive  well  on  middling  or  inferior  country,  nor  where 
the  feed  is  scanty  or  of  inferior  quality,  nor  where  they  have  far 
to  travel  to  water. 

(2.)  Their  constitution  is  not  so  robust  as  those  of  the  other  crosses, 
and  where  the  circumstances  are  such  as  to  induce  lung  or  other 
worms,  or,  indeed,  any  other  ailment,  they  are  more  likely  to  be 
affected  than  other  crosses.  They  cannot  stand  much  wet  without 
suffering. 

(3.)  The  percentage  of  lambs  is  somewhat  less,  and  the  loss  of  lambs  in 
lambing  is  said  to  be  greater  than  in  the  casp  of  other  crosses,  on 
account  of  the  comparatively  large  head  and  strong  bone  of  the 
Lincoln  rams. 

The  Bobdeb  Leicesteb. 

In  the  pure  sheep,  the  head,  though  rather  wide  between  the  eyes,  is 
comparatively  small  and  light  behind  the  ears.  The  face,  which  has  no  tuft, 
is  wnite,  and  the  head  is  bare  well  back  behind  the  ears.  This  sheep  stands 
rather  high  on  the  leg  and  is  light  in  the  belly,  but  has  a  wide  chest,  well- 
sprung  rib,  long  body,  broad  back,  and  good  depth  of  flesh ;  and  with  its 
good  form  and  shape  and  small  bone  the  Border  Leicester  is  an  excellent 
butchers'  sheep. 

The  wool  is  fairly  long  and  soft,  in  little  locks,  and  not  very  open,  but 
rather  scanty  on  the  belly  and  legs.  The  pure  bred  stud  rams  clip  0^  lb.  to 
lOj  lb.,  and  exceptionally  good  rams  12  to  13  lb. 

.The  good  qualities  of  the  breed  for  crossing  with  the  Merino  are  said  to 
be:— 

(1.)  It  is  a  vigorous  robust  sheep  with  good  feet,  and  the  crosses  do 
well  on  anything  like  good  country,  and  come  to  maturity  early, 
sheep  which  have  been  well  kept  weighing  65  lb.  at  twenty- two 
months  old. 

(2.)  The  fleece  is  a  good  profltable  one,  though  not  so  heavy  as  that  of 
the  Lincoln  cross. 

(3.)  The  head  being  small  and  bare  and  the  bone  fine,  the  losses  in 
lambing  when  the  Border  ram  is  used  with  the  Merino  ewe  are  said 
to  be  less  than  i^  the  case  of  the  Lincoln. 

(4.)  The  adaptability  of  the  Border  Leicester  to  the  circumstances. 

(5.)  Its  high  position,  both  as  regards  the  appearance  and  quality  of 
the  mutton.  It  is  believed  that  the  high  price  of  the  Canterbury 
mutton  is  largely  owing  to  a  large  proportion  of  the  sheep  being 
of  the  Border  Leicester  first  cross. 

The  objections  taken  to  the  Border  Leicester  are : — 

(1.)  It  stands  too  high  on  the  leg. 

(2.)  The  fleece  is  light  compared  with  the  Lincoln,  and  when  the  Border 
licicester  rams  are  used  beyond  the  one  cross  there  is  a  very  large 
falling  off  in  the  weight  of  the  fleece  and  length  of  the  staple,  and 
there  is  also  a  falling  ofl*  in  the  quality  of  the  mutton. 

(3.)  Although  the  head  of  the  Border  Leicester  is  not  so  large,  the 
width  of  the  chest  and  largeness  of  the  shoulders  of  this  breed  are 
said  to  cause  a  good  many  losses  in  lambing. 
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English  Leicester. 
The  English  Leicester  is  the  smallest  of  all  the  Leicesters,  and  has  been 
the  most  improved  (by  Bakewell)  of  any  of  the  long-wooled  breeds,  so 
much  is  this  the  case  that  it  has  been  used  to  bring  a  good  many  of  the  other 
English  breeds  of  sheep  to  the  advanced  position  as  regards  aptitude  to 
fatten  and  early  maturity,  which  they  now  occupy.  In  the  pure  sheep  of 
the  English  Leicester  breed,  the  head  is  smaller  than  that  of  the  Border 
Leicester,  the  face  is  white  with  a  blue  tinge,  the  bone  is  very  fine,  the  hind- 
quarters are  often  rather  small,  the  temper  is  mild,  the  aptitude  to  fatten 
great,  and  the  maturity  early.  The  mutton,  if  the  sheep  are  killed  between 
twelve  and  eighteen  months,  is  fairly  good,  older  than  that  it  is  greasy  and 
inferior.    This  breed  carries  a  fairly  heavy  useful  fleece. 

The  crosses  of  this  breed  have  to  recommend  them  : — 
(1.)  Their  compact  well-shaped  carcass. 
(2.)  Their  small  bone. 
(3.)  Their  aptitude  to  fatten. 
(4.)  The  comparatively  heavy  fleece  for  their  size. 
(5.)  The  less  risk  of  death  in  lambing,  through  the  smaller  size  of 

English  Leicester  rams. 
(6.)  The  suitability  of  the  cross  to  middling  and  even  inferior  country. 

The  objections  to  this  cross  are : — 

(1.)  They  do  not  come  to  the  same  weight  at  the  same  age  as  the 

Lincoln  and  Border  Leicester  and  Eomney  Marsh  crosses. 
(2.)  The  mutton  is  not  so  good  even  as  the  Lincoln,  through  being 

inclined  to  be  too  fat  and  gross,  and  its  lack  of  red  flesh. 

The  Eomney  Mabsh  or  Kent  Sheep. 
Professor  Wallace  describes  the  Eomney  Marsh  as  a  hardy,  good-milking, 
active  sheep,  well  suited  for  hilly  pasture.  Its  face  is  white,  and  it  resembles 
the  Cheviot  in  general  appearance.  Like  a  good  many  of  the  other  English 
breeds,  he  says  the  Eomney  has  been  improved  by  the  introduction  of 
English  Leicesters.  Its  forehead  is  broad,  and  it  usually,  though  not  always, 
carries  a  forelock.  It  is  especially  distinguished  for  compactness  of  form 
and  strength  of  bone.  It  crosses  well  with,  other  breeds,  and  its  mutton  is  of 
the  kind  in  demand  in  the  British  markets. 

He  describes  the  wool  of  this  breed  as  being  of  good  quality,  and  the  fleece 
the  densest  of  all  the  longwools.  Mr.  Eoberts,  again,  has  not  a  high  opinion 
of  the  wool  of  the  pure-bred  Eomney,  which  he  says  runs  off*  very  much  in 
quality  in  the  breech. 

The  qualities  which  recommend  the  use  of  rams  of  this  breed  for  crossing 
purposes  are : — 

(1.)  Its  hardiness,  and  the  power  of  resisting  to  a  great  extent  the 

attack  of  worms,  fluke,  and  foot-rot. 
(2.)  The  weight  and  density  of  the  fleece. 
(3.)  The  weight  and  quality  of  the  mutton  of  the  cross. 
(4.)  The  suitability  of  the  Eomney  ewes,  through  being  good  milkers, 
for  breeding  fat  lambs  for  market. 
The  objections  which  have  been  raised  to  the  use  of  this  breed  for  crossing 
are: — 

(1.)  It  is  rather  low  in  early  maturity. 

(2.)  The  want  of  sufficient  covering  of  flesh  and  fat  on  the  loin  and 
back,  but  especially  on  the  top  of  the  shoulder,  which  even  in  good 
specimens  of  this  breed  is  higher  than  the  back. 
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Thk  SouTHDOwir  OR  Sussex. 

This  is  the  breed  through  which  all  the  other  downs  have  been  improTed. 
The  head  is  small,  and  closely  woolled  on  and  up  to  the  ears  (naked  ears  are 
objectionable)  and  on  the  forehead.  The  face  and  legs  are  of  a  grey-brown 
colour. 

The  Southdown  is  very  short  on  the  leg,  broad  in  the  chest,  round  in  the 
barrel,  particularly  good  in  the  hind-quarters,  and  altogether  very  compact 
and  symmetrical  in  form  and  shape,  deeply  fleshed,  and  well  covered  all  over, 
especially  on  the  back  and  rump.  The  mutton  is  excellent  and  brings  top 
price,  but  the  fleece  is  short  and  light,  ewes  only  clipping- from  3  to  4  lb.,  and 
crossed  with  the  Merino  the  return  of  the  wool  is  so  low,  both  in  quality  and 
quantity,  as  to  lead  owners  to  be  very  shy  of  using  rams  of  this  breed  for 
crossing,  although  the  mutton,  both  in  appearance  and  quality,  is  the  very 
best.  The  Southdown  rams  and  Merino  ewes  make  excellent  fat  lambs,  but 
even  for  fat  lambs  some  of  the  other  Downs,  if  Downs  are  to  be  used  (the 
Shropshire,  for  instance),  answer  about  as  well,  and,  if  any  of  the  drop  are  to 
be  put  again  to  the  ram,  much  better,  as  regards  both  weight  of  Carcass  and 
weight  of  fleece. 

The  Shropshihe  Dowks. 

This  breed  was  established  by  crossing  the  local  breed  with  the  Southdown 
for  quality,  and  then  introducing  the  Leicester  for  size  and  length  of  staple. 

The  face  is  lonc:er  and  larger  than  the  Southdown,  the  nose  is  slightly 
Boman,  and  the  ears  larger  and  more  lively.  The  face  and  legs  are  of  a 
blackish-brown,  more  inclined  to  black,  and  usually  tinged  with  grey  round 
the  nose,  eyes,  and  jaw.  White  on  the  face  or  legs,  or  black  spots  in  the 
fleece  are  objectionable. 

The  Shropshire,  like  the  Southdown,  is  excellent  in  form  and  shape,  and 
«omewhat  heavier,  and  the  crosses  of  this  breed  with  other  English  breeds  or 
even  with  the  Merino,  when  sold  as  fat  lambs,  pay  well,  but  kept  till  they  are 
older  the  return  is  not  so  good,  either  in  weight  of  mutton  or  wool,  as  the 
Leicester  cross.  The  quality  of  the  mutton,  especially  in  the  Sliropshire 
and  Merino  cross,  is  excellent  both  in  appearance,  shape,  and  flavour. 

The  fleece  of  fairly  pure-bred  Shropshire  ewes  should  average  from  7  to  8  lb. 

The  iShropshire  stand  very  high  as  regards  percentage  of  lambs. 

The  Hampshire  Downs. 

This  breed  has  a  strong  resemblance  to  the  Shropshire,  except  in  the  matter 
of  the  fleecQ  and  wool,  which  in  the  Hampshire  is  not  nearly  so  saleable  as 
the  Shropshire,  and,  besides,  is  only  about  half  the  weight.  For  this  reason 
alone  the  Hampshire  is  not  a  desirable  breed  to  introduce  into  this  Colony. 

The  Views  of  the  New  Zealand  Breeders  as  to  which  is  the  best 

English  Sheep  for  Crossing  with  the  Merino. 

The  Lincolv  akd  Mbbijto  CfioesEs. 

The  opinion  in  New  Zealand  is  that  on  rich,  sound,  well-watered  pasture, 
where  the  feed  is  abundant  and  nutritious,  the  Lincoln  is  the  most  suitable 
English  breed  for  crossing  with  the  Merino,  for  in  such  a  case  these  crosses 
give  the  best  return,  taking  into  account  both  wool  and  mutton.  But  to  do 
this  they  have  to  be  kept  gning  on  good  feed  and  plenty  of  water  from  the 
time  they  are  droppeci  till  they  are  fit  to  slaughter.      Then,  again,  the 


Digitized  byCjOOQlC 


0ra89*bred  Sheep  and  the  Rotation  of  Crops.        05 

increase  of  the  Lincoln  cross  is  more  affected  than  most  of  the  other  crosses 
hj  too  much  iret,  by  middliDg  or  inferior  pasture,  but  especiallj  by  deaths  in 
lambing. 

As  sheep  to  breed  from,  the  ewes  of  the  Lincoln  and  Merino  crosses 
through  their  good  frames  and  excellent  fleeces,  are  superior  for  that  purpose 
to  any  other,  prorided  they  have  been  reared  in  sound  country  and  are  free 
from  worms. 

The  Bobbie  Leicesteb  akd  Msbino  Cbqsses. 

On  rich  pasture  or  other  nutritious  food  give  nearly  as  large  a  return  in 
weight  of  mutton  as  the  Lincoln  cross,  and  of  a  better  quality  and  form. 

The  Border  Leicester  crosses,  while  standing  well  as  regards  early  maturity, 
are  hardier  than  the  Lincoln,  and  will  thrive  on  even  middling  country. 
They  generally,  too,  adapt  themselves  better  to  the  circumstaoces  in  which 
they  are  placed  than  the  Lincoln,  or  perhaps  almost  any  of  the  other  crosses. 

Then  again  the  well-bred  Border  Leicester  ram  gives  his  progeoy  width 
of  chest,  rotundity  of  frame,  and  depth  of  flesh,  and  they  handle  particularly 
well  on  the  rump,  loins,  back,  and  shoulder,  while  the  first  cross  mutton  is 
excellent. 

The  weak  point  in  the  Border  Leicester  is  the  comparative  lightness  of 
the  fleece  and  lack  of  covering,  especially  on  the  belly  and  legs.  It  is  said 
that  these  crospos  cut  1^  lb.  less  than  the  Lincoln ;  but  it  brings  a  fully 
higher  price.  TTnless,  therefore,  the  breeder  can  put  Lincoln  rams  to  the 
ewes  of  the  Border  Leicester  cross,  it  is  not  deemed  good  management  to 
breed  from  them,  as  it  is  certain  that  a  considerable  loss  in  weight  of  wool 
would  follow  the  use  of  the  Border  Leicester  rams  a  second  time,  and  also 
loss  of  quality  in  the  mutton. 

TnE  English  Leicesteb  and  Mebino  Ceosses. 

Sired  as  they  are  by  sheep  which  stand  fully  as  high  as  any  breed  in 
aptitude  to  fatten  and  early  maturity,  these  crosses  on  real  good  pasture 
make,  perhaps,  better  progress  than  those  of  any  other  cross,  and  they  do 
fairly  well  on  middling  and  even  poor  country,  though  as  lambs  and  weaners 
the  sheep  of  this  cross  are  less  hardy,  and  the  annual  increase  from  the  cross 
is  less  than  in  the  case  of  some  of  the  crosses.  On  the  other  hand,  through 
the  fineness  of  the  bone  and  the  smalloess  of  the  head  of  the  English  Leicester 
ram,  the  losses  in  lambing  in  this  cross  are  very  low,  and  help  to  make  the 
annual  increase  an  average  one. 

Although  rather  light  in  the  hind- quarter,  these  crosses  are  like  their  sire 
short  on  the  leg,  and  so  far  as  form  is  concerned,  make  very  shapely  car- 
casses ;  but  the  mutton  even  when  young  is  not  first  quality,  and  brings  ft 
second-rate  price;  and  when  the  sheep  are  thoroughly  well  done  to,  and  - 
kept  for  over  twelve  months,  the  mutton  is  apt  to  be  gross  and  greasy. 

The  fleece  of  the  cross  is  heavy  for  the  size  of  the  sheep,  and  of  fair  quality. 

This  cross  is  not  in  much  favour  in  New  Zealand.  It  is  not  nigh  in 
stamina,  but  it  is  believed  that  the  principal  cause  of  its  unpopularity  is  that 
it  is  not  liked  by  the  freezing  companies. 

The  Bomhet  Mabsh  and  Mebino^  Cboss. 

On  rich  land  these  crosses  do  nearly  as  well  as  the  Lincoln,  and  quite  as 
well  as  the  Border  Leicester  so  far  as  increase  of  weight  is  concerned,  and 
although  the  carcass  is  not  so  well  shaped  as  the  Border  Leicester,  the 
mutton  is  nearly  as  good^and  somewhat  better  than  the  Lincoln  cross.   Like 
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its  Bire,  the  Eomnej  Marsh  cross  is  much  less  liable  than  some  of  the  other 
crosses  to  foot-rot,  and  fluke,  in  wet  country,  but  it  does  not  thrive  so  well 
unless  the  pasture  is  both  nutritious  and  plentiful. 

While  the  mating  of  the  Eomney  Marsh  ram  with  the  Merino  ewe  is  fairlj 
successful  as  regards  the  mutton,  the  cross  is  even  more  so  in  the  fleece — the 
wool  of  the  cross  being  comparatively  dense,  and  of  good  quality. 

The  percentage  of  increase  in  this  cross  is  high;  this  arises  from  the 
fecundity  of  the  Eomney  Marsh,  and  also  from  the  large  supply  of  milk 
which  the  crofs  ewe  gives — a  characteristic  of  that  breed. 

The  ewes  of  this  cross  are  good  mothers,  and  can  be  put  either  to  the 
Lincoln  or  Border  Leicester  rams  with  fair  prospect  of  success. 

The  Southdown  and  Merino  Caosses. 

The  objection  to  the  Shropshire  crosses  apply  with  still  greater  force  to 
the  Southdown  as  a  sire,  as  tne  wool  in  that  cross  is  lighter  and  more  inferior, 
and  the  carcass  also  weighs  less,  but  at  the  same  time  the  quality  and  flavour 
of  mutton  is  very  high,  and  the  lambs  of  this  cross,  if  prime,  bring  the 
highesi  price  per  lb. 

The  Shropshiee  Down  and  the  Merino  Cross. 

This  makes  an  excellent  butcher*s  sheep,  as  the  carcass  is  short,  compact, 
broad  on  the  back  and  loin,  round  on  the  shoulder,  and  deep  fleshed,  while 
the  mutton  is  of  prime  quality  and  flavour. 

On  good  pastures  these  crosses  do  well,  although  in  aptitude  to  fatten  and 
early  maturity — except  while  lambs, — they  do  not  quite  come  up  to  the  Lincoln 
or  Leicester  crosses  ;  but  the  high  character  of  the  mutton  makes  up  to  a 
great  extent  for  any  shortcomings  in  these  respects. 

It  is  in  the  wool  that  this  cross,  like  all  the  other  Down  crosses,  fails, 
although  in  a  less  degree  than  the  others  ;  and  the  deficiency  in  the  weight 
and  quality  of  the  wool  is  so  marked  as  to  lead  breeders  to  refrain  from 
putting  Shropshire  rams  to  the  Merino,  except  in  special  cases,  or  for  a 
particular  object,  such  as  breeding  for  fat  lambs  for  market,  for  which  the 
Shropshire  is  peculiarly  well  adapted,  the  lambs  of  this  cross  coming  early  to 
maturity,  being  fair  weights,  and  superior  both  as  regards  appearance  and 
quality. 

The  Hampshire  Downs  and  Merino  Crosses. 

These  crosses  have  the  advantage  of  large  size,  shapely  carcass,  and  good 
mutton,  but  the  fleece  is  very  poor,  both  as  regards  quality  and  weight. 

It  is  oply  risrht  to  notice  that  all  the  Down  breeds  are  noted  for  large 
percentage  of  lambs. 

Changes  of  Breeding  according  as  the  Standard  of  Mutton  or 
Wool  requires  to  be  raised. 

Although  in  New  Zealand  owners,  as  a  rule,  use  the  different  breeds  of 
English  sheep  according  to  the  class  of  country  on  which  the  sheep  are  kept, 
and  according  to  the  rules  here  mentioned,  there  frequently  comes  a  time 
when  they  require  to  raise  the  standard  of  their  flocks,  either  as  regards  their 
wool  or  mutton  ;  and  in  such  a  case  if  it  is  the  weight  of  the  fleece  that  calls 
for  increase,  and  the  country  on  which  the  sheep  are  running  is  sound  and 
good,  the  owner  would,  as  a  rule — whether  his  flocks  are  Border  Leicester, 
Bomney  Marsh,  or  English  Leicester,  or  any  of  the  downs — most  probably 
put  Lincoln  rams  to  his  ewes ;   while,  if  it  be  the  carcass  which  requires 
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improving,  it  would,  no  doubt  be  the  Border  Leicester  ram  which  would  be 
used.  For  instance,  if  in  the  first  cross  with  the  Merino  ewe  the  Border 
Leicester  were  used,  the  progeny  would  be  comparatively  light  in  the  fleece, 
and  if  the  whole  of  them,  both  ewes  and  wethers,  are  not  to  be  fattened  and 
killed,  but  some  of  the  ewes  kept  to  breed  from,  then  the  owner  would  put 
a  Lincoln  ram  to  these  ewes  once  or  twice,  according  to  the  nature  of  his 
country ;  and  afterwards,  perhaps,  return  to  the  Border  Leicester  or  some  other 
mutton  sheep  to  maintain  the  character  of  his  sheep  for  freezing  and  export. 

With  respect  to  the  sheep  which  makes  the  most  saleable  mutton  in 
the  home  market,  it  is  believed  that  the  first  cross  out  of  the  Merino  ewe  by 
a  ram  of  one  of  the  English  breeds  (say),  the  Border  Leicester,  or  the 
Shropshire  or  Southdown,  would,  both  here  and  at  home,  sell  the  most 
readily  and  bring  the  best  price.  As  to  the  most  saleable  weight  again, 
that  has  altered  very  much,  and  in  direction  which  gives  us  greater  hopes 
of  an  improvement  in  the  price  of  our  Merino  mutton  in  England ;  for  while 
the  sheep  sold  in  London  m  1882,  which  realised  6id.  per  lb.,  averaged  801b., 
the  most  saleable  weights  have  from  that  time  gradually  fallen  till  they  now 
range  from  55  lb.  to  60  lb.  This  is  a  state  of  things  which  will  suit  our 
breeders  well,  as  first  crosses  out  of  Merino  ewes  by  EngUsh  rams  will,  if 
fairly  well  cared  for,  reach  the  required  weight  at  a  much  earlier  age  than 
the  Merino  now  does. 

The  fact  of  the  first  cross  being  so  saleable  in  the  London  market  will  suit 
our  sheep-breeders,  who  are  thinking  of  taking  to  cross-breeding,  in  another 
important  respect,  as  it  will  enable  them  to  put  that  system  to  the  test  in. 
such  a  way  as  they  will  not  run  the  risk  of  upsetting  that  which  as 
breeders  of  Merinos  they  are  now  following,  until  they  can  see  how  the  cross- 
breeding will  answer.  For  they  can  for  a  few  seasons  put  the  English  rams 
only  to  their  old  ewes,  take  the  last  crop  of  lambs  as  cross-breds,  and  if  they 
think  fit  fatten  ofE  the  whole  of  the  progeny,  or  sell  them  as  stores,  or  breed 
from  them,  according  to  the  result. 

This  will  answer  well  in  yet  another  important  respect.  The  English  rams 
should  be  put  to  old  and  not  to  young  ewes,  as  the  losses  in  lambing  with 
the  English  rams  are  much  heavier  when  young,  especially  when  maiden 
ewes  are  put  to  these  rams.  It  is  only  right,  however,  to  say  that  the 
general  opinion  that  old  ewes  give  better  lambing  has  been  called  into 
question  by  some  of  our  most  experienced  breeders,  who  prefer  to  use 
maiden  ewes.  __ 

The  AdvantageB  of  the  CrosBbreds  stated  shortly  are  : — 

1.  Prime  Crossbred  mutton  is  worth  in  England  more  than  Id.  per  lb.  than 

prime  Merino,  and  that  on  a  60-lb.  wether  is  5b.  at  least. 

2.  Taking  the  age  when  a  Merino  wether  is  usually  sold,  i.^.,  four  years,  the 

Crossbred,  by  being  prime  at  two  years  or  under,  in  that  time  gives  a 
return  of  about  120  lb.  prime  mutton  and  two  skins,  and  the  Merino 
only  50  lb.  and  one  skin. 

3.  The  Crossbred  suffers  much  less  in  a  low  or  glutted  market  than  the 

Merino. 

4.  The  breeding  of  Crossbred  fat  lambs  pays  very  much  better  than  breeding 

Merino  lambs. 

5.  The  by-products  of  the  Crossbreds  are  much  mora  valuable  than  the 

Merinos;  and 

6.  By  breeding  Crossbreds,  and  supplementing  the  natural  pasture  with  cul- 

tivated food,  a  successful  rotation  of  crops  can  be  established,  and  the 
deterioration  and  exhaustion  of  the  soil  now  going  on  by  continual 
cropping  without  manure  prevented. 
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Bt  clarence  H.  GORMAN, 
Manager,  Pera  Bore  Experiment  Farm. 

The  question  as  to  whether  irrigation  will  be  carried  out  or  not  must  be 
decided  with  regard  to  several  conditions — first,  the  average  rainfall  of  the 
district ;  second,  the  character  of  soil ;  third,  situation  of  land  ;  fourth,  the 
kind  of  crop  desired.  To  sum  up  the  four  conditions,  it  may  be  said  that 
local  experience  will  guide.  As  long  as  good  crops  are  obtained  with  natural 
rainfall  little  concern  need  be  paid  to  irrigation ;  but  if  rainfall  is  uneven 
and  crops  show  distress  after  careful  attention,  then  it  would  be  well  to 
provide  the  facilities  for  irrigation.  The  mode  of  bringing  the  water  to  the 
site  to  be  irrigated  depends  entirely  upon  local  conditions  and  the  means  at 
one's  disposal. 

The  first  thing  to  be  remembered  in  regard  to  irrigation  is  to  have  the 
land  thoroughly  graded,  so  that  water  can  be  applied  economically.  Then 
the  water  is  taken  to  the  highest  point,  and  permanent  head-drains  made, 
and  from  these  drains  the  water  is  distributed  in  the  furrows. 

Some  people  advocate  a  fixed  quantity  of  water  per  acre.  This  cannot 
be  done  in  many  cases.  Trees  themselves  will  show  when  enough  water 
has  been  applied,  as  in  the  same  way  they  will  show  when  they  require 
the  water.  But  this  can  only  be  learnt  by  practical  experience.  Irrigation 
by  fresh  furrows  is  the  most  prevalent,  both  in  America  and  Australia. 
The  old  system  of  always  running  water  down  the  same  furrow  has 
been  shown  to  be  detrimental  to  the  growth  of  trees,  as  at  the  same  time 
the  moisture  cannot  be  retained.  Fresh  furrows  should  be  run  on  both 
sides  of  a  row  of  trees,  and  the  water  allowed  to  run  slowly  from  eighteen  to 
twenty-four  hours,  according  to  the  nature  of  the  land.  As  soon  as  a  horse 
can  stand  on  the  land  that  has  been  irrigated  the  cultivator  should  close  in  the 
furrows,  thus  retaining  the  moisture  and  keeping  the  land  in  a  well-stirred 
condition.  It  is  only  of  recent  years  that  people  are  learning  that  the  more 
cultivation  the  less  likely  the  land  is  to  dry  out.  When  not  cultivated^ 
land  bakes  and  cracks,  thus  allowing  all  moisture  to  evaporate  through  the 
cracks.  By  cultivation  these  cracks  and  pores  are  closed  over,  and  the 
moisture  is  retained  where  it  should  be.  Success  may  be  safely  said  te 
depend  on  the  moderate  use  of  water  and  incessant  cultivation. 

Orchards. 

In  a  young  orchard  irrigation  should  be  carried  on  fortnightly  for  the 
first  three  waterings,  then  at  intervals  of  a  month  throughout  the  summer. 
As  the  trees  age  it  will  be  found  necessary  to  use  more  furrows,  and  water 
only  every  six  weeks,  allowing  the  water  to  soak  well  in  each  furrow  after  it 
has  reached  the  end  of  each  row.  Never  shut  the  water  ofi^  when  it  gets 
through.  So  many  make  that  mistake,  the  result  being  that  the  trees  at  the 
top  of  the  row  are  wdl  watered  and  those  at  the  end  not  watered  at  all. 
Let  the  water  run  slowly,  soaking  all  the  time. 
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Water  muBt  be  preyented  coming  in  contact  with  the  trunk  of  the  tree  or 
the  stem  of  any  smidl  crop.  "  Mai  di  Goma"  in  citrus  trees  is  caused  by  water 
lying  about  the  trunk  of  the  tree,  and  many  other  diaeasee  originate  from 
■ta^ant  water.  Thus  it  is  wise  not  to  plant  too  low  trees  that  are  to  be 
irrigated.  Gh>  in  for  thorough  deep  soaking,  without  flooding.  Do  not 
irrigate  too  late  in  the  season ;  it  prevents  the  proper  dormancy  of  trees  or 
vines.  Tbe  trees  store  enough  nourishment  during  the  growmg  season  to 
tide  them  oyer  the  winter. 

Many  growers  go  in  for  a  system  of  basining  round  the  trees,  thus  checking 
the  flow  of  water,  and  giving  a  greater  chance  of  soaking,  but  it  must  be 
borne  in  mind  that  basining  does  not  mean  flooding  round  the  tree.  The 
land  around  the  tree  must  be  high,  so  as  to  prevent  the  water  lying  round 
the  stock.  In  making  head*drains  there  is  some  doubt  as  to  how  much  fall 
should  be  given  them.  This  depends  upon  the  amount  of  water  which  it  ia 
desired  to  carry  and  the  acreage  of  land  to  be  watered.  It  may  also  depend 
on  tbe  nature  of  the  soil  in  wmch  the  head-drain  is  constructed.  A  strong 
flow  in  soft  land  means  much  inching  out  and  removal  of  top  soil.  How., 
ever,  if  the  land  is  to  be  irrigated  by  one  main  head-drain,  the  fall  of  the 
drain  can  be  arranged  according  to  the  fall  of  the  land.  Having  all  the 
necessary  appliances  for  irrigation,  only  practical  experience  will  tell  ''  how 
to  irrigate."  To  some  it  comes  quickly,  and  there  are  some  to  whom  the  art  of 
irrigating  would  always  be  as  a  stranger.  The  main  point  to  be  remembered  is 
to  regulate  your  supply  of  water  so  that  it  runs  slowly,  soaking  all  the  time. 

Never  rush  water ;  no  advantage  is  gained.  Where  there  is  a  big  fall  it 
will  be  found  well  to  use  sluice-boxes  to  regulate  the  water  from  the  head- 
drain  to  the  furrow.  A  sluioe-box  is  usuidly  made  of  red-gum  timber,  8  feet 
long  and  inside  measurement  of  box  4  in.  x  4  in.,  with  a  tin  sliding-cap  in  the 
head-drain  end.    These  are  put  in  the  drain  opposite  each  row  of  trees. 

A  great  loss  of  water  is  sometimes  experienced  oy  "  seepage,"  a  soaking 
through  the  banks  of  drains.  This  can  be  prevented  by  cementing  or 
piping,  but  in  doing  so,  care  must  be  taken  to  have  the  outlet  boxes  in  the 
proper  places,  otherwise  a  considerable  amount  of  extra  work  will  be 
necessary. 

There  is  a  system  of  sub-irrigation  which,  however,  is  not  often  practised. 
Where  only  a  few  trees  are  to  be  attended  or  a  man  has  plenty  of  time,  it 
may  work ;  but  never  on  a  large  scale.  The  idea  is  to  hring  the  water 
imme£ately  to  the  roots.  When  the  tree  is  planted,  a  layer  of  sand  1  inch 
deep  is  put  on  the  bottom  of  the  hole.  In  the  sand  place  a  piece  of  2-ineh 
piping,  1  foot  long.  Over  the  sand  place  the  soil  that  was  originaUj 
removed,  and  plant  the  tree  in  the  ordinary  way.  Fill  the  pipe  with  gravely 
so  that  when  withdrawn  the  gravel  will  remain  where  the  pipe  was.  W  hen 
the  water  is  poured  in  it  will  percolate  through  the  gravel  and  sand,  and 
distribute  itself  among  the  roots.  As  mentioned  before,  this  could  not  be 
carried  on  to  any  extent,  and  could  only  be  worked  by  those  with  a  few 
trees.  Drainage  must  be  taken  into  consideration.  If  there  is  no  proper 
get-away  for  the  water,  the  result  will  be  detrimental  to  the  growth  of  the 
tree  in  this  way,  that  the  water  will  be  held  in  the  soil  until  evaporated 
from  the  surface,  preventing  cultivation,  and  at  the  same  time  injuring  the 
roots.  Improper  cultivation,  added  to  the  bogg^r  state  of  the  ground,  will 
make  the  soil  ary  out,  so  that  the  wettest  soil  in  winter  will  be  the  driest  in 
summer,  no  matter  how  the  water  is  applied.  Thorough  drainage  means 
the  surplus  water  in  winter  is  removed,  and  moisture  retained  in  summer. 
Where  soakage  is  bad  an  outlet  for  waste  water  must  be  found  in  just  as 
efficient  a  manner  as  for  receiring  the  water. 
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Lucerne. 

My  experience  under  this  heading  leads  me  to  believe  that  the  best  system 
is  by  flooding  in  i-acre  checks.  The  checks  should  be  made  level,  and 
banked  round,  with  an  outlet  at  one  comer  leading  into  other  checks.  After 
levelling,  the  land  should  be  thoroughly  watered,  and  when  dry  enough, 
cultivated  so  as  to  make  a  good  seed-bed  for  planting.  When  the  lucerne 
is  about  0  or  8  inches  high  water  should  be  again  applied,  but  only  in 
a  sufficient  quantity  to  give  the  plants  a  fresh  start.  I  would  also  recom- 
mend  the  use  of  a  light  barrow  until  the  seed  bas  a  good  hold  of  the  land, 
and  afterwards  the  Planet  Jr.  cultivator  may  be  used.  Avoid  flooding  the 
young  plants  too  much.  Too  much  water  is  as  bad  as  too  little.  The  best 
results  are  obtained  by  planting  in  drills,  from  6  to  10  lb.  to  the  acre.  The 
advantage  of  sowing  in  drills  is  that  systematic  cultivation  can  be  carried  on, 
and,  if  desired,  irrigation  by  furrows  also  practised.  The  latter  system  is  as 
follows : — The  drills  are  planted  12  inches  apart,  furrows  are  run  down 
every  fourth  drill,  and  the  water  allowed  to  soak  the  distance  between.  This 
will  be  found  to  be  a  much  longer  system  of  working,  inasmuch  as  furrows 
have  to  be  opened  and  closed  each  watering,  and  the  ground  is  not  kept 
perfectly  level,  as  required.  I  strongly  favour  the  i-acre  flooding  system, 
"but  would  not  recommend  more  than  |-acre  checks  being  laid  out.  Care 
must  be  taken  to  water  evenly.  Do  not  allow  more  water  to  lodge  m  one 
place  than  another ;  this  of  course  will  depend  entirely  upon  the  grading  of 
the  checks  in  the  first  place.  In  irrigating  cereal  crops  tne  system  adopted 
is  to  run  furrows  every  6  to  8  feet,  after  the  seed  is  sown,  and  when  the 
crop  shows  signs  of  distress  to  run  the  water  slowly  to  the  end  of  the  furrows 
in  exactly  the  same  manner  as  referred  to  previously. 

Cereals. 

The  irrigjation  of  cereals  has  not  been  gone  into  very  extensively  for  this 
reason :  Parmers  say  they  are  quite  content  with  growing  in  districts  where 
the  rainfall  is  sufficiently  large  and  evenly  distributed,  without  going  to  the 
trouble  of  commencing  in  other  districts  where  irrigation  is  necessary. 
However,  I  contend  that  where  the  facilities  for  irrigation  are  obtainable 
the  crops  will  increase  in  returns  where  the  water  is  properly  applied.  I 
have  seen  magnificent  crops  on  the  Murray  (I  refer  to  wheat)  grown 
under  irrigation,  and  also  a  case  may  be  instanced  where  a  farmer  in  the 
Bourke  district  has  obtained  a  larger  yield  per  acre  under  irrigation  from 
artesian  boring  than  under  ordinary  conditions  in  the  Eiverina. 
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Conservation  of  Fodder. 


Ensilage. 

Thebe  are  several  ways  of  carrying  out  this  excellent  method  of  conserving 
fodder,  and  the  accoants  now  published  concerning  the  systems  that  have 
proved  successful  in  this  Colony  and  elsewhere  are  taken  from  articles  on 
the  subject  that  have  appeared  in  the  Agricultural  Gazette. 

A  good  deal  has  been  said  as  to  the  value  of  silage,  and  in  some  instances 
its  importance  has  been  over-estimated;  but  the  following  evidence,  extracted 
from  an  article  on  Winter  Food  for  Dairy  Cows  by  Mr.  J.  L.  Thompson, 
Travelling  Instructor  in  Agriculture,  will  show  what  people  who  have  tried 
ensilage  think  of  it : — 

A  circular  was  issued  by  the  Department  of  Agriculture  of  U.S.A.  to 
4,000  farmers,  asking  them  to  report  on  the  value  of  silage.  Not  one  said 
a  word  against  it. 

The  following  are  some  of  the  replies : — 

1.  "It  will  double  the  stock-carrying  capacity  of  our  farms." 

2.  "  It  gives  a  vigour  and  healthy  appearance  not  seen  in  hay-fed  cattle." 
"  We  can  double  the  stock,  thus  increase  the  fertility  and  value  of  our 

farms." 

3.  "  It  enables  one  with  a  little  land  to  keep  a  large  amount  of  stock." 

4.  "  We  believe  stock  can  be  kept  for  one-half  the  cost  of  other  food, 

and  will  fatten  as  well  as  during  the  best  grass  season." 

6.  "  Anything  of  vegetable  nature  that  animals  will  eat  will  make  useful 

ensilage." 
6  "Porty  or  50  tons  of  fodder  can  be  ensilaged  off  1  acre,  which  is 
worth  more  than  20  tons  of  hay." 

7.  "  The  cost  of  feeding  on  ensilage  as  against  hay  and  roots  is  1  to  3." 

8.  "  I  think  cattle  can  be  kept  for  one-fourth  the  expense  of  any  other 

method." 

9.  "  One  acre  of  ensilage  will  keep  eight  head  of  cattle  100  days." 

10.  "  I  am  keeping  four  times  the  number  of  stock  with  my  silos  than 

I  have  been  able  to  do  hitherto.  A  silo  filled  with  green  fodder  in 
time  of  protracted  drought  is  invaluable." 

11.  "  The  profits  are  very  large." 

12.  "  Silage   I   believe   to    be   the   dairyman*s    anchor,  especially   on 

expensive  land.  I  would  as  soon  think  of  doing  without  a  house 
as  without  a  silo.  I  farm  for  profit,  not  for  pleasure,  and  have 
found  the  silo  the  best  investment  I  ever  made." 

Mr.  Walter  Madden,  ex-Minister  of  Lands  of  Victoria,  says:  "  The  same 
50  acres  of  green  stuff  that  would  produce  100  tons  of  hay  at  a  cost  of 
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about  £1  per  ton  for  the  making,  would  produce  800  tons  of  silage  at  28.  per 
ton  for  tne  making,  and  the  300  tons  of  silage  when  made  would  be 
worth  at  least  double  the  amount  per  ton  that  the  haj  would  be  worth, 
either  for  fattening  or  milk-production,  and  worth  mauj  times  as  much  as 
a  summer  fodder  for  cows.  A  cow  cannot  eat  more  of  the  silage  than  of 
ha  J  in  a  daj." 

A  Victorian  farmer,  writing  to  the  press,  sajs  :  "  Hay  is  not  to  be  men- 
tioned in  the  same  breath  as  silage.  I  think  1  ton  of  silage  is  worth  3  tons 
of  hay  for  milk-producing.  Horses  are  also  very  fond  of  it.  I  am  going  to 
make  another  siu),  and  convert  all  my  crop  into  silage." 

Mr.  David  Wilson,  another  Victorian :  "  I  made  a  silo,  and  filled  it  with 
green  wheat  and  oats,  and  10  acres  of  Scotch  thistles,  all  chaffed.  It  was  a 
complete  success,  the  cattle  eating  it  well.  Butter  made  from  it  secured  1st 
and  2nd  prises  at  the  local  show." 

''  Freehold  "  writes  in  the  Au4iralasian :  "  The  fact  that  silage  is  good, 
and  the  conclusion  that  it  would  be  specially  valuable  during  the  dry  Aus- 
tralian summer,  need  be  no  longer  disputed.  It  is  a  fact  that  in  stack  silage 
the  loss  is  only  trifling  as  compared  with  the  gain  in  the  cost  of  procuring 
tbe  cured  fodder ;  moreover,  it  is  found  that  stacking  in  sheaves  is  a  very 
convenient  method,  the  reaper  and  binder  beiug  brought  into  requisition." 

A  writer  in  the  Argui  says :  "  Some  years  ago  Mr.  A.  Dunlop,  a  well- 
known  cheese-maker,  was  living  on  the  Harewood  Estate,  near  Tooradin. 
About  that  time  he  pitted  some  green  maize  for  silage.  Several  months  later 
he  found  it  had  rotted  on  top,  and  thinking  the  whole  spoiled,  left  it  undis- 
turbed. Mr.  Dunlop  ha\ing  left,  Mr.  F.  Greaves  took  over  the  farm,  and 
recently  found,  on  examining  the  silage,  that  although  1  foot  on  top  had 
rotted  away  the  remainder  was  in  perfect  condition,  showing  that  the  method 
is  valuable  for  storing  the  surplus  of  good  seasons  even  for  years,  thus  pro- 
viding a  valuable  reserve  to  fail  back  upon  in  times  of  scarcity." 

Mr.  Alexr.  Crawford,  Manager  of  the  Victorian  Government  Travelling 
Dairy,  in  a  lecture  on  this  subject  in  1889,  says :  ^*  To  give  you  some  idea 
of  the  comparative  value  of  hay  and  silage,  take  one  instance.  Ten  tons  of 
green  fodder  equal  3  tons  of  ha^,  and  10  tons  of  green  fodder  will  make 
within  a  fraction  of  10  tons  of  silage.  *Few  beasts  will  eat  more  than  56  lb. 
of  hay  per  day,  and  they  will  eat  su)out  the  same  weight  of  silage ;  thus  the 
hay  would  feed  one  beast  for  120  days,  and  the  silage  for  4sOO  days ;  and 
during  that  time  the  silage  beast  will  milk  better  than  the  hay-fed  one." 

Mr.  M.  Burke,  of  Woodstock,  Victoria,  speaking  of  the  immense  value  of 
silage,  says :  "  Some  years  ago  I  ran  my  milch  cows — aboat  150  head — on 
1,600  acres  of  grass  land ;  recently  I  have  only  used  600  acres,  but  have  ^wn 
silage  crops,  and  I  find  that  1  can  keep  as  many  cows,  and  in  better  milking 
condition,  on  the  600  acres,  with  the  use  of  silage,  than  I  formerly  did  on 
my  1,600  without  it ;  and  if  silage  had  not  come  under  my  notice  I  certainly 
could  not  have  continued  to  go  on  dairying  profitably." 
:  Mr.  James  Bell,  of  South  Australia,  says,  in  a  letter  on  the  subject,  after 
detailing  the  proceedings  necessa^  in  providing  silos  and  silage:  "The 
result  of  all  the  outlay  has  been  this :  The  milk  produced  by  silage  is  richer 
in  cream,  butter  is  sweeter  and  of  a  better  colour,  and  the  cost  of  feeding  on 
silage  is  about  one-half  as  compared  with  bran  and  chaff.  Bear  in  mind  I 
am  not  telling  you  what  can  be  done,  but  what  I  have  done,  and  what  the 
result  has  been.  Twenty  tons  of  silage  would  go  as  far  as  20  tons  of  hay. 
If  20  tons  of  green  stuff  be  dried,  we  only  get  6  or  7  tons  of  hay. 

^  There  are  also  other  advantages  arising  from  the  use  of  silage.  When  in 
a  pit  it  is  safe  from  fire  and  flood ;  in  the  stack  it  is  safe  from  fire.    The 
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harvesting  is  done  early,  when  labour  is  most  easily  obtainable,  and  the  land 
can  be  early  ploughed  and  scarified  and  exposed  to  the  summer  sun. 

".  In  June,  1S91,  I  wrote  to  the  local  paper  pointing  out  the  value  of  the 
aystem  for  this  district,  and  where,  during  the  year  mentioned,  much  inferior 
hay  was  made,  or,  perhaps,  I  ought  to  say  ffood  hay  was  spoilt  owing  to  almost 
continuous  wet.  The  na3rmakor  can  make  hay  only  wnen  the  sun  shines ; 
the  silage-maker  can  harvest  the  crop  in  any  kmd  of  weather,  even  in  heavy 
rain ;  and  if  this  crop  is  rather  old  the  silage  will  be  all  the  better  for  the 
wet." 

The  spotted  or  variegated  thistle  mates  capital  silage.  Of  it,  Mr. 
Peatherstonhaugb,  of  Goorianawa,  writes  that  tnree  stacks  of  about  800 
tons  in  all,  from  a  small  area,  were  completed  at  a  cost  of  about  £110. 
Stock  eat  it  greedily ;  8  lb.  per  day  will  keep  a  sheep  alive  and  in  good  heart. 
There  is  an  exceptionally  large  amount  of  mineral  matter  in  this  plant,  much 
of  it  salt,  a  point  considerably  enhancing  it  value. 

Silage  was  the  subject  of  a  special  report  by  the  Victorian  dairy  expert, 
Mr.  Wilson. 

He  said,  amongst  other  things :  "  That  at  present  many  butter  factories 
and  creameries  have  to  be  closed  for  four  months  in  the  year  simply  because 
there  is  no  food  for  the  cattle.  Silage  would  supply  the  food  required  at  a 
time  when  the  market  price  of  dairy  produce  is  at  its  best.  We  have  to 
import  butter  from  New  Zealand.  Plentiful  supplies  of  good  silage  would 
obviate  this,  and,  in  addition,  would  reduce  tne  evil  consequences  of  a 
drought." 

The  Board  of  Agriculture  in  Great  Britain,  in  one  of  its  leaflets  published 
in  1893,  refers  to  the  great  value  of  silage  both  in  respect  of  being  able  to 
aave  wholesome  food  for  stock  during  periods  of  excessive  wet  and  also  for 
tiding  over  periods  of  drought. 

Hiram  Smith's  reply  to  the  q^uestion,  ^  What  is  the  probable  future  of 
silage  in  the  U.S.  of  America  ?*'  is  as  follows : — "  I  venture  the  opinion  that 
the  thoughtful,  the  observing,  the  progressive  dairv-farmer  will  depend  almost 
entirely  on  silage  made  from  Indian  com  for  both  summer  and  winter  food, 
while  the  old  lo^ev  summer  dairyman  will  continue  to  keep  his  cows  on 
pasture  only,  and  howl  at  monopolists,  railroads,  tariffs  and  taxes,  take  his 
wife  into  town  sitting  on  a  board  across  the  box  of  a  lumber  waggon, 
and  if  she  timidly  asks  him  for  a  dollar,  he  will  sneeringly  ask  her,  what  she 
did  with  the  fifty  cents  he  gave  her  last  week.  Can  I  honestly  advise  a  small 
farmer  to  go  to  the  expense  of  buildine  a  silo?  Yes ;  as  readily  as  I  would 
advise  a  farmer  to  buy  a  seeder,  a  self-binder,  and  threshing  machine."  It 
may  be  stated  that  Mr.  Hiram  Smith  makes  over  3,000  tons  of  com  silage 
per  annum. 

It  has  been  pointed  out  that  silage  is,  as  a  form  of  food,  in  a  better  condi- 
tion for  digesting  than  hay.  The  latter  is  dry,  and,  after  being  eaten,  must 
be  considerably  softened  ere  its  nutrition  can  be  useful.  Silage,  on  the 
contrary,  is  soft  and  saturated  with  moisture,  so  that  it  is  easily  masticated, 
and  the  process  of  digestion  and  assimilation  can  commence  at  once,  and 
before  it  has  passed  through  the  stomach  most  of  its  available  nutriment  has 
been  assimilated. 

In  practice,  says  one  writer,  it  is  found  that  a  crop  of  fodder  of  any  kind 
converted  into  silage  will  support  three  times  as  many  animals  as  the  same 
crop  would  do  if  made  into  hay,  and  five  times  as  many  if  they  were  turned 
out  to  graze  upon  the  crop. 

One  great  advantage  in  connection  with  making  a  crop  into  silage  is  that 
there  is  practically  no  waste,  whereas  in  turning  it  into  hay  much  loss  occurs 
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owiDg  to  frequent  handling,  as  the  leaves  and  stems  becoming  brittle,  break, 
and  manj  particles  fall  awaj. 

It  may  not  be  generally  known,  as  pointed  out  by  Dr,  A.  P.  Aitkin,  that 
bracken  fern,  so  common  in  some  districts  as  to  be  positively  detrimental 
to  the  grass,  is  remarkably  well  adapted  for  silage,  possessing  a  very  high 
percentage  of  nitrogenous  matter,  in  which  respect  it  compares  favourably 
with  silage  made  from  clovers.  Sheep  eat  it  greedily  and  thrive  on  it.  The 
all-important  matter  iu  making  bracken-silage  is  that  the  plant  must  be  cut 
young,  before  the  curl  is  off  the  leaf,  the  fern  being  of  no  use  for  silage  if 
cutting  is  delayed  until  the  fronds  have  expanded,  as  they  have  then  become 
hard  and  leathery.  One  other  point,  a  high  temperature,  must  be  attained 
in  the  stack  to  make  good  bracken-silage. 

It  is  needless  to  say  more  on  this  aspect  of  the  question.  There  ia 
undoubtedly  a  concensus  of  opinion  with  regard  to  silage  to  the  effect  that 
it  is  a  most  valuable  form  of  food  for  stock,  and  is  indispensable  in  a  country 
flituated  like  our  own,  where  seasons  vary  so  much,  and  in  consequence  the 
stock  of  available  grass  fluctuates  considerably,  whilst  its  preference  to  dry 
food  for  milch  cows  is  beyond  question. 


Silos. 
*Location  and  Construction. 

Silos  may  be  pits  dug  wholly  underground,  constructions  built  either  partly 
or  entirely  above  the  surface  of  the  ground,  or,  as  is  now  very  generally 
practised,  mere  silo  stacks  put  up  like  an  ordinary  rick  of  hay,  and  then 
pressed.  In  many  cases- some  old  bam  or  farm  building  is  utilised  and 
converted  into  a  silo,  with  results  equally  satisfactory. 

In  the  case  of  a  specially-constructed  silo  it  is  desirable  to  have  it  as 
near  as  practicable  to  the  feeding-place.  In  the  case  of  stack  silos,  on  the 
other  hand,  it  is  often  convenient  to  build  them  out  in  the  field  where  the 
crop  has  been  growing,  so  as  to  save  the  carting  of  bulky  and  loose  material, 
and  to  feed  the  stock  subsequently,  either  in  close  proximity  to  it,  or  else 
cart  the  silage  to  them  in  its  more  compressed  form,  at  a  time  when  both 
men  and  teams  are  generally  less  hard-worked  on  the  farm. 

A  mere  hole  or  pit  dug  in  the  ground  is  the  simplest  form  of  silo  known. 
These  give  good  results  when  the  soil  is  dry  and  sound.  They  consist  simply 
of  a  pit,  in  which  the  maize,  sorghum,  tops  of  sugar-cane,  or  any  sort  of  green 
fodder,  is  laid  horizontally  in  the  direction  of  the  length  of  the  pit. 

The  walls  should  be  as  near  as  possible  perpendicular  to  ensure  the  better 
settling  of  the  stored  fodder,  and  when  the  level  of  the  ground  A  B  has  been 
reached,  the  green  stuff  is  still  heaped  on  reg;ularly,  and  is  gradually  brought 
to  a  point,  as  shown  by  the  section  of  the  triangle  A  B  F. 

After  having  allowed  the  mass  of  fodder  to  subside  somewhat  for  a  day  or 
two,  it  is  covered  up  by  means  of  shovels,  with  a  layer  20  inches  thick  of  the 
loose  excavated  earth. 

The  earth  must  be  well  trodden,  more  especially  at  the  sides  A  B,  where 
decomposition,  resulting  from  access  of  air,  is  usually  noticed  in  the  silage. 
The  steady  and  continual  compression  brings  on  a  corresponding  subsidence 
and  further  shrinkage  in  the  bulk ;  any  cracks  which  may  occur  duong  that 
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period  are  patched  up  directly  they  are  observed.  No  other  covering  is 
required,  and  the  earth  may  be  kept  from  contact  with  the  green  fodder  by 
means  of  a  thin  layer  of  straw  scattered  over  the  surface. 


rig".  1.-  Earthen  Pit 

When  there  is  a  rise  in  the  ground,  and  a  cutting  or  trench  can  be  very 
economically  dug  by  means  of  a  plough,  followed  by  an  earth-scoop,  the 
waggons,  with  their  load  of  green  ntuff,  are  driven  along  it,  and  their  con- 
tents emptied  as  they  move  on  ;  the  trench  being  filled  up  in  successive 
layers,  which  settle  gradually  under  the  trampling  of  the  animals  and  the 
weight  of  the  carts.  A  considerable  quantity  of  fodder  has  thus  been  saved 
and  preserved  at  a  comparatively  trifling  cost,  and  has  turned  out  as  good 
silage  as  any  made  in  more  elaborate  structures. 


Whenever  the  soil  is  damp,  or  is  subject  to  being  water-logged  or  flooded 
before  the  fodder  has  been  entirely  consumed,  the  silos  are  constructed  ahovft 
the  surface  of  the  ground.     In  that  case  the  green  stuft'  is  heaped  up  and 
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well  trampled  down  in  the  form  of  a  pyramid,  on  a  piece  of  ground  (Piff.  3), 
the  surface  of  which,  if  found  necessary,  may  be  raised  so  as  to  stand  aboTe 
the  line  of  floods. 


Fig.  3.— Earth  Silo  oonstruoted  aboveground. 

The  earth  necessary  for  covering  up  the  green  fodder  is  obtained  from  the 
lateral  ditches  V  and  T  (Fig.  4),  which  are  opened  all  round  the  silo  for  the 
purpose  of  collecting  and  carrying  away  the  surface  water. 

With  care  and  proper  attention,  good  fodder  may  be  preserved  in  these 
earth  silos,  their  great  advantage  being  simplicity  and  moderate  cost  of  con- 
fitruction ;  but  the  number  of  failures  in  securing  the  proper  preservation 
of  the  succulent  crop  show,  on  the  other  hand,  that  it  sometimes  happens 
that  want  of  proper  attention  may  lead  to  much  damage  being  done  to  the 
fodder.  These  silos  are  often  wasteful,  on  account  of  the  leakage  through 
the  soil,  and  the  impossibility  of  entirely  excluding  air. 


Fig.  4. 


A  silo  properly  constructed  should  be  air  and  water  tight.  It  is  con- 
venient to  have  it  built  partly  underground,  and  for  that  reason  when 
especially  built  (Fig.  5),  it  should  be  constructed  on  a  slope  or  bank,  so  that 
the  carts  can  approach  it  from  the  upper  side  and  tip  their  contents  into  the 
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silo,  which  can  thus  be  filled  from  aboTe,  while  the  silage  can  be  withdrawn 
at  the  lowest  point. 

The  walls  need  not  necessarily  be  verj  thick,  experience  having  demon- 
strated that  the  lateral  nressureof  the  Mlage  is  not  so  much  as  might  be 
expected.  In  order  to  facilitate  even  filling  and  packing,  and  the  consequent 
exclusion  of  air,  it  is  essential  that  the  walls  should  be  plumb  and  smooth, 
and  that  the  comers  be  rounded.  Slabs  of  wood  or  lumber  are  in  many 
instances  the  cheapest  and  best  material  for  silos,  and,  when  compared  with 
brick  and  stone,  give 
the  most  satisfactory 
results. 

There  should  be 
no  drains  to  carry 
away  the  fluid  that 
is  frequently  pressed 
out,  as  there  is 
always  danger  of  ad- 
mitting air  through 
the  drains,  which 
causes  loss  in  the 
feeding  value  of  the 
material. 

Speaking   on    the 


Fig.  ft. 


subject  of  this  primitive  pit  system  in  1889  before  the  Royal  Commission 
of  Vegetable  Products  in  Victoria,  Mr.  J.  L.  Thompson,  then  Principal  of 
the  Dookie  Agricultural  College,  said : — 

"  In  January,  1888,  we  had  such  a  superabundance  of  green  maize  that 
the  cattle  could  not  consume  it  before  it  got  much  too  dry  and  woody.  The 
silos  at  the  farm  were  full  of  chaffed  barley  and  vetches,  and  I  was  at  a  loss 
to  know  how  to  preserve  this  valuable  fodder.  The  idea,  however,  struck  me 
to  pit  it  in  the  same  manner  as  potatoes,  &c.,  in  the  old  country.  I,  there- 
fore, started  a  team  of  horses  with  a  plough  and  earth-scoop,  which  very  quickly 
excavated  a  trench  30  feet  long,  10  feet  wide,  and  2i^  feet  deep.  The  loose 
earth  was  left  at  the  sides,  thus  forming  a  trench  fully  5  feet  deep.  At  this 
juncture  the  maize  was  cut  close  to  the  ground,  carted  direct  to  tne  pit,  and 
packed  lengthways  in  the  excavation  some  6  feet  high.  After  all  was  com- 
pleted the  scoop  was  again  used  to  put  the  earth  on  the  maize  (no  straw  or 
covering  of  any  kind  wa«  used) ;  the  horses  crossing  over  the  heap  helped  to 
consolidate  the  mass.  The  earth  was  brought  to  a  point  so  as  to  throw  ofE 
water,  and  care  was  also  taken  to  make  a  plough  furrow  round  the  pit  to 
carry  off  surface  water.  The  trench  was  opened  by  scraping  the  earth  off 
with  the  horse  scoop,  and  the  maize  was  found  to  be  in  a  grand  state  of 
preservation — it  fact,  no  waste  at  all.  The  cows  consumed  it  with  much 
avidity,  and,  considering  that  most  of  them  had  been  a  long  time  calved,  gave 
large  quantities  of  milk  of  excellent  quality." 

In  1893,  during  May,  a  temporary  pit  was  excavated  in  a  piece  of  rising 
ground  in  one  of  the  Hawkesbury  Agricultural  College  paddocks,  with 
scoop  and  bullocks.  Over  100  tons  of  white  ensilage  corn  and  sorghum 
were  carted  into  this  pit,  the  drays  being  driven  over  the  mass  with  each 
load,  so  as  to  consolidate  it.  The  earth  was  used  for  weighing  and  covering 
the  silage,  and  was  brought  to  a  fine  peak  to  throw  off  the  rain.  The  pit 
was  opened  in  August,  and  the  silage  found  to  be  in  splendid  condition.  It 
was  of  great  service  to  the  milch  cows  during  August  and  September,  the 
only  drawback  being  that  it  was  not  chaffed. 
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The  method  employed  by  Mr.  Alex.  Hay,  Goolan^tia,  is  deBcribed  ia 
the  Stock  Journal  ae  follows : — ^'  The  question  of  ensilage  is  an  important 
one  to  every  owner  of  stock,  whether  on  a  run,  farm,  or  dairy-farm.  Feed 
for  the  winter  and  bad  seasons,  other  than  the  growing  grasses,  is  imperative 
in  these  go-ahead  times,  and  silos  fill  the  bill.  Most  of  the  delegates  to  the 
Hawkesbury  College  no  doubt  saw  the  fine  silos  there,  and  noticed  the 
splendid  ensilage  in  them.  However,  they  cost  money,  and  every  grazier  and 
agriculturist  isn't  overdone  with  '  splosh  '  in  these  times,  so  it  is  necessary  to 
know  how  to  make  a  silo  without  going  to  any  expense  beyond  that  entiuled 
by  labour  in  the  ordinary  way  on  a  farm.  Mr.  Alex.  Hay,  who  manages  the 
great  Coolangatta  Estate,  furnishes  us  with  the  particulars  of  a  silo  he  had 
constructed  at  Coolangatta.  He  had  a  stack  made  on  the  side  of  a  hill  for 
a  bed,  and  stacked  until  sufiSciently  high  to  cart  from  above.  The  total 
quantity  put  into  the  stack  was  1,800  cartloads  of  green  maize  just  at  the 
cobbing.  Each  cartload  weighed  about  15  to  17  cwt.  *  After  the  stack  was 
trimmed  and  squared  up  I  put  about  6  inches  of  bedding  straw  on  top,  and 
then  laid  on  ordinary  split  rails,  or  any  flat  timber  that  I  could  get,  over  that. 
I  then  had  carted  about  3  feet  of  earth  upon  top  for  weighing  it  down. 
The  result  is  an  unqualified  success.'  Total  cost,  about  £155,  or  28.  Ifd.  per 
ton." 

Mr.  J.  L.  Thompson  examined  a  sample  of  this  silage  at  the  Berry  Show, 
and  found  it  in  as  good  a  state  of  preservation  as  any  silage  he  has  ever 
seen. 

Size  of  the  Silo. 

The  size  of  the  silo  should  be  proportional  to  the  number  of  cattle  to  be 
fed,  and  it  is  better  to  have  it  too  large  than  too  small.  One  cubic  foot  of 
silage  (about  45  lb.)  per  head  of  cattle  per  day  is  a  good  ration,  in  conjunc- 
tion with  some  other  food,  provided  the  animals  are  turned  out  for  grazing 
besides  ;  this  is  the  basis  on  which  the  size  of  the  silo  should  be  calculated. 

-When  the  animals  are  kept  in  stables,  a  more  liberal  ration  should  be 
given,  and  a  good  milking  ration  is  6  per  cent,  of  their  live  weight,  with  the 
addition  of  a  few  pounds  of  concentrated  food,  such  as  bran,  oats,  maize  meal, 
or  lucerne  hay ;  so  that  ten  cows  weighing  1,000  lb.  each  wnll  consume 
600  lb.  of  silage  daily,  or  18,000  lb.  per  month,  or  72,000  (32  tons  2  cwt. 
96  lb.)  in  four  months. 

If  the  weight  of  1  cubic  foot  of  silage  is  reckoned  at  45  &.,  1,600 
cubic  feet  of  space  would  be  required,  to  which,  if  the  silage  has  been  well 
packed,  about  one-sixth  should  be  added  in  allowing  for  shrinkage  ;  so  that 
altogether  provision  should  be  made  for  1,866  cubic  feet.  Besides  this  there 
is  always  a  small  percentage  of  waste,  which  should  be  taken  into  account. 
Supposing  5  per  cent,  is  allowed  on  that  head,  a  silo  having  a  total  cubical 
content  of  2,000  cubic  feet  will  be  required,  which  capacity  will  be  given  by 
a  silo  20  ft.  X  10  ft.  x  10  ft.  deep,  inside  measurement. 

As  a  hay-barn,  this  silo,  supposing  1  cubic  foot  of  hay  weighs  7  ft.,  would 
hold  6  tons  5  cwt. ;  but  it  has  a  capacity  equivalent  in  feeding  value  to 
10  tons  14  cwt.  31)  fib.  of  bay,  estimating  3  tons  of  silage  equal  to  1  ton  of 
good  hay. 

It  is  reckoned,  that  1  ton  of  green  stuff  gives  a  little  less  than  the  same 
weight  of  silage,  so  that  to  supply  the  32  tons  of  fodder  required  to  feed 
ten  cows,  kept  in  a  stable  for  four  months,  3  acres  of  a  crop  cutting  11  tons 
of  green  stuff  to  the  acre  are  required,  or  only  two  acres  of  a  crop  cutting 
16  tons,  such  as  maize,  sorghum,  sugar-cane  tops,  <&c.,  and  if  the  cattle  can 
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go  oat  grazing,  one-tbird  more  could  easily  1)6  kept  on  the  produce  of  the 
same  area  of  ground  during  the  same  period  of  time. 

Should  a  great  number  of  stock  have  to  be  fed,  it  is  advisable  to  partition 
off  the  silo  into  receptacles  having  a  capacity  of  2,000  to  3,000  cubic  feet 
each,  for  the  convenience  of  filling,  especially  if  different  crops  have  been 
grown  for  this  purpose,  as  it  is  desirable  to  fill  each  silo  with  one  sort 
of  crop  only  ;  in  feeding  ofi*  besides  a  smaller  surface  is  exposed  to  the  air, 
and  the  fodder  is  not  so  liable  to  become  mouldy  in  consequence  of  that 
exposure. 

It  will  often  happen  that  farmers  or  stock-owners  will  either  be  willing 
to  sell  or  buy  silage,  which,  like  hay,  is  a  marketable  commodity.  The 
following  rules  will  be  found  useful  in  measuring  and  valuing  the  contents 
of  stacks. 

One  cubic  foot  of  silage  weighing  on  an  average  45  fi).  it  follows  that 
50  cubic  feet  will  represent  the  capacity  of  1  ton  of  preserved  green  stuff*. 

With  a  tape  measure  the  length  and  breadth,  then  the  height  to  the  eaves, 
and  the  perpendicular  height  from  the  eaves  to  the  top.  To  calculate  the 
quantity  proceed  thus  : — 

Hule. — ^To  the  height  from  the  ground  to  the  eaves  add  one-third  of  the 
height  from  the  eaves  to  the  top  ;  multiply  this  sum  by  the  breadth,  and  that 
product  by  the  length.  This  will  give  the  contents  in  cubic  feet.  Divide 
this  by  50  to  bring  it  into  tons. 

Suppose  a  stack  of  silage  is  20  feet  in  length,  12  feet  in  breadth,  the  height 
to  the  eaves  10  feet,  height  from  the  eaves  to  the  top  G  feet.  Bequired 
quantity  in  cubic  feet  and  in  tons. 


10  feet  height  to  the  eaTOB.  ^      j  j 

2  f  eet  =  i  of  height  to  the  top.   )    *"** 


12  feet. 

12    „    breadth. 

144 
20  „    length* 


60  )  2880  (  57}  tons. 
250 


380 
350 


30  *  ton  =  1^  cwt.  =  12  cwt. 

Answer  :-*2,880  cubic  feet,  or  67  tons  12  cwt. 

Cost  of  maldns:  a  Silo« 

The  cost  of  making  a  permanent  silo  varies,  of  course,  very  considerably 
with  the  nature  of  the  soil  to  be  excavated  if  a  sunken  silo  is  built,  also  with 
the  price  of  the  material  employed,  the  degree  of  stability  of  the  structure, 
the  natural  facilities  of  the  ground,  and  the  price  of  labour ;  but,  perhaps, 
the  most  important  factor  in  the  calculations  is  the  size  of  the  silo,  and,  as 
a  rule,  it  may  be  said  that,  other  things  being  equal,  the  larger  the  cubic 
contents  of  a  silo  the  cheaper  will  its  cost  be  per  unit  of  measurement. 
Thus,  it  stands  to  reason  that  the  cost  per  cubic  foot  will  be  considerably 
less  in  a  10,000  feet  silo  than  in  one  of  1,000  cubic  feet. 

In  some  specially-constructed  silos  the  cost  has  reached  as  high  as  £2 10s. 
per  ton  (50  cubic  feet),  while  the  cost  of  more  modest,  but  just  as  eflScient, 
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consiructioiiB  bae  in  manj  insialieeB  been  kept  as  low  em  6%,  to  7b.  per  ion, 
and  in  the  case  of  earthen  pits,  50  cubic  mt  can  be  excayated  tor  from 
Is.  to  28. 

In  this  connection  Mr.  W.  L.  Boyce,  of  LochinTar,  Hunter  Biver  district, 
recently  wrote  {Agricultural  Gazette^  Mar,  1898) :  "  I  have  always  reeofsnised 
the  fact  that  a  pit  is  superior  to  a  stack,  but  the  great  expense  that  I  have 
always  read  about,  and  the  trouble  of  applyiug  pressure,  has  prevented  me 
from  going  in  for  one  before ;  but  I  have  now  constructed  what  I  believe  to 
be  the  cheapest  permanent  silo  on  record,  and  I  think  this  paper  would  not 
be  complete  without  giving  you  the  benefit  of  my  knowledge.  The  pit  is 
circular,  15  feet  diameter,  and  17  feet  6  inches  deep;  18  inches  of  the  wall  is 
of  concrete,  the  next  6  feet,  three  coats  of  cement,  and  from  there  to  the 
bottom  two  coats,  and  the  bottom  itself  one  coat.  The  excavated  material 
was  lifted  by  a  horse  working  in  a  circle,  the  skips  being  swung  round  by 
the  gaff  and  tipped  where  required  for  a  roadway.  The  pit  so  far  was  com- 
pleted by  three  men  in  fourteen  days,  5^  casks  of  cement  and  20  lb.  of 
blasting  powder  being  used.  I  have'  at  leisure  built  the  walls  of  the  pit 
8  feet  9  inches  higher,  and  formed  the  rosdway  up  to  that  level.  I  intoid 
to  build  the  walls  yet  higher  so  that  the  pit  will  be  25  feet  deep  and  have  a 
capacity  of  100  tons." 


Boofs  over  Silos. 

Although  a  roof  is  not  absolutely  necessary,  it  is  advantageous  on  the 
larger  and  permanent  silos.  The  roof  may  be  of  any  material,  either 
bituminous  paper,  tarpaulin,  boards,  thatching,  or  galvanised  iron.  In  many 
cases  trusses  of  straw,  or  simply  a  thick  layer  of  soil,  answers  the  purpose 
of  affording  shelter  as  well  as  weight.  Corrugated  iron,  although  costly  in 
the  first  instance,  proves  in  the  long  run  one  of  the  most  convenient  and 
economical  materials  that  can  be  used. 

In  one  of  the  back  numbers  of  the  Sydney  Mail  will  be  found  a  descrip- 
tion, with  illustrations,  of  an  Australian  silo,  of  cheap  construction,  erected 
by  Mr.  W.  Lamb,  at  Booty  Hill.  It  ia  placed  under  a  hay-shed  simply  as  a 
matter  of  convenience,  so  that  the  same  roof  answers  the  purpose  of  pro- 
tecting the  silage  as  well  as  the  hay  or  other  agricultural  produce,  which 
may  be  stacked  on  the  top  of  it  if  necessary. 


Tub  Silos. 

In  Canada  and  other  places  where  the  preparation  of  silage  is  conducted 
on  an  extensive  scale,  a  good  deal  of  attention  has  during  recent  years  been 
directed  to  the  construction  of  circular  wooden  silos,  which  are  claimed  to  be 
the  cheapest  and  handiest  receptacles  for  silage. 

The  Department  has  had  one  capable  of  holding  about  100  tons  of  fodder 
built  at  the  Hawkesbury  Agricultural  College,  and  the  illustration  shows 
how  it  ip  filled  by  means  of  an  elevator  attached  to  a  machine  which  chaffs 
green  maize  at  the  rate  of  15  tons  per  hour. 

For  the  guidance  of  farmers  who  would  like  to  try  one  of  these  silos  on  a 
small  scale,  Mr.  Carpenter  Brooks,  of  the  Hawkesbury  Agricultural  College^ 
has  supplied  the  following  plans  and  specifications  of  a  wooden  tub  10  foet 
high,  8  feet  in  diameter,  and  holding  about  10  tons  of  chaffed  silage. 
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Harvesting  Maize  for  £nsilao£. 


Filling  the  Tub  Silo  at  Hawkesbury  Agricultural  College  Farm. 
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A    CIRCULAR    WOODEN    SILO. 

1.  Floor  plan.  2.  Showing  how  planks  oome  in  contact  3.  Screw  joint  of  iron  -^ 
bonds  or  hoops.  4.  The  Silo.  6.  Showing  how  door  is  let  in  air-tight  -^ 
6.  Derrick  and  hooks  for  ftlHng  with  uncut  greenstuff. 
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This  is,  of  coarse,  a  small  silo,  and  costs  more  in  proportion  to  its  size  than 
a  larger  one. 

For  instance,  the  cost  of  material  amounts  to  from  £6  to  £7,  and  labour 
about  £5,  whereas  Mr.  Carpenter  Brooks  estimates  that  a  silo  to  hold  100 
tons  would  only  cost  £35  for  materials  and  construction : — 

JFaundaiion, — Fig,  1— Take  two  logs  aboat  12  inches  thnmgh  and  about  12  feet  long, 
and  balye  them  together  at  right  angles  to  each  other.  Then  fit  four  more  logs  on  stoat 
dabe,  between  the  points  of  the  logs,  and  face  the  whole  to  a  flat  surface,  to  provide  a 
level  seat  for  the  silo.  The  different  parts  should  then  be  spiked  together.  At  the  points 
marked  X  the  outer  edges  should  be  cut  out  to  allow  two  of  the  planks  to  pass  down  to 
be  spiked  down  to  the  foundation,  and  thus  secure  the  silo.  Or  additional  short  slabs 
could  be  secured  on  the  outer  face  of  the  silo  and  to  the  foundation,  thus  avoiding  the 
necessity  of  getting  any  of  the  planks  extra  length.  Note. — At  the  dotted  lines  marked 
*'  A  "  an  extra  cross  log  is  shown  which  would  be  required  for  larger  silos. 

WcUh, — The  silo  is  then  formed  of  6-in.  x  2i-in.  planks,  sawn  straight  and  square 
<not  bevelled;  see  fig.  2)  on  the  edges  to  joint  together,  and  brought  together  by 
1-inch  round  iron  bands,  screwed  about  12  inches  at  each  end,  and  both  ends  passed 
through  a  hardwood  block,  bored  end  grain  to  the  nuts  (an  iron  box  would,  of  course, 
be  better),  and  tightened  by  nuts  and  washers.  This  is  a  point  that  requires  careful 
attention  when  the  silo  is  first  fiilled.  See  that  the  bands  are  not  too  tight,  and  loosen 
them  a  little  occasionally  the  first  two  or  three  days,  as  the  timber  will  swell  out.  Also, 
in  larger  silos,  the  bands  require  to  be  in  two  lengths,  and  if  they  are  not  looked  after 
the  first  day  or  two,  they  are  very  apt  to  give  way,  when,  of  course,  the  result  can  be 
better  imagined  than  described.  Three  bands  would  be  sufficient  for  this  silo,  the 
bottom  and  top  ones  being  about  12  inches  from  the  ends. 

JDoor^.—As  many  openings  as  may  be  required  is  made 'by  cutting  the  planks  with 
rebated  end-joints  (see  fig.  6),  so  that  the  door-pieoes  are  put  in  position  from  the  inside 
when  filling  the  silo.  The  planks  above  and  below  the  doors  should  be  doweled  as  shown 
by  fig.  6. 

Jioqf, —The  covering  is  formed  of  csnvas,  after  the  style  of  a  military  bell  tent,  the 
bottom  being  secured  to  the  top  iron  band,  through  holes  which  can  be  punched  at  2-feet 
intervals ;  J-inch  holes  would  be  quite  large  enough,  wire  being  used  to  tie  down  with. 
The  centre  poet  is  provided  with  a  block  at  the  foot  to  prevent  its  sinking  into  the 
lilage ;  and  it  is  as  well  to  have  a  flap  in  the  covering  to  enable  a  man  to  get  in  and 
place  another  block  under  the  pole  if  necessary,  after  the  silage  has  commenced  to 
settle. 

Inside  Uning. — ^It  is  advisable  to  cover  the  inside  face  of  the  walls  with  tar  paper  as 
the  filling  proceeds,  both  to  keep  the  air  out  and  to  prevent  any  particles  getting  jambed 
into  any  joint  that  may  be  sufficiently  open,  which  will  be  all  closed  up  quite  tight  in 
twenty-hours  after  the  silo  is  filled. 

Materiais  and  coel, — The  following  material  is  required  to  oonstmct  a  silo  as  herein 
described:— 

£   s.  d. 

52  pieces  of  6-in.  x  2i-in.  selected  Oregon,*  10  feet  long     ...     3    5  0 

4  logs  12  ft.  X  12  in.,  diameter 1  10  0 

4  skbs  7  ft.  X  12  in.  wide          0  10  0 

3  g'in.  round  iron  bands,  28  feet  long 1 


2 


Total £6    7    0 


*  Asy  otiitr  timber  (tot  Is  available  may  bs  umcL 
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Silage  Stacks. 

Silage  stacks  are  decidedly  the  most  desirable  for  the  requirements  of 
Australian  stock-owners,  as  their  cost  amounts  to  very  little.  They  may  be 
erected  whenever  and  wherever  found  convenient,  and  as  a  means  of  preservinjEj 
green  fodder  they  are  just  as  efficient  as  the  best-constructed  pit  silos,  if 
proper  attention  has  been  paid  to  the  stacking  and  packing  of  the  material  used. 

Silage,  by  reason  of  its  being  almost  as  succulent  as  green  fodder,  is  not 
susceptible  of  being  destroyed  by  fire,  and  on  a  great  many  of  the  stations 
and  runs  situated  in  the  drier  districts  of  this  country  the  anxiety  of  the 
stock-owners  would  be  greatly  relieved  on  that  score  if  instead  of  the  dry 
hay-stacks,  which  are  a  source  of  constant  danger,  the  fodder  were  stored  as 
silage  in  either  stacks  or  pits,  and  fed  off  by  stock  under  that  form  in  seasons 
when  succulent  food  would  be  particularly  acceptable  and  beneficial  to  them. 

The  method  of  applying  pressure  having  been  decided  upon,  the  most 
convenient  site  is  chosen  for  erecting  the  stack,  and  as  level  a  base  as  possible 
should  be  prepared,  to  prevent  the  stack  from  heeling  over  under  pressure, 
which  is  one  of  the  difficulties  to  be  guarded  against.  Should  a  stack  show 
any  tendency  to  lean  on  one  side,  props  should  be  set  against  the  leanins 
side.  It  is  advisable  to  raise  the  level  slightly  above  the  general  surface  of 
the  ground,  so  as  to  allow  for  drainage  during  construction.  A  ditch  opened 
round  the  stack  will  collect  and  carry  away  the  surface  water. 

According  to  the  amount  of  green  fodder  to  be  turned  into  silage,  it  is 
expedient  to  build  one  or  more  stacks.  Generally  speaking,  the  amount  of 
waste  will  decrease  proportionately  with  the  size  of  the  stacks,  inasmuch  as 
the  larger  the  stack  the* less  the  exposed  surface. 

For  a  small  stack  silo  of  about  20  tons,  the  base  should  be  about  10  ft. 
X  10  ft. ;  for  40  tons,  12  ft.  x  12  ft. ;  for  80  tons,  14  ft.  x  14.  ft. ;  and  for 
100  tons,  16  ft.  X  14  ft. 

The  crop  should  be  put  on  the  stack  with  as  little  delay  as  possible,  and 
not  allowed  to  wither  on  the  ground,  the  work  being  pushed  on  regardless 
of  weather. 

An  elevator  is  of  considerable  assistance  for  raising  the  green  stuff,  either 
direct  from  the  cart  or  from  the  chaff-cutter,  in  the  operation  of  building  a 
silage  stack.  Where  an  elevator  is  not  available,  the  fodder  may  be  forked 
from  the  cart  to  a  platform  of  boards,  erected  about  12  feet  from  the  ground, 
and  from  thence  on  to  the  stack,  which  by  this  means  can  be  raised  to  about 
22  feet  high  at  the  eaves  before  settling,  and  will  stand  after  settling,  and 
according  to  the  nature  of  the  green  stuff,  from  10  to  14  feet  high. 

Although  it  is  claimed  that  by  means  of  several  of  the  systems  described 
further  on  a  pressure  of  200  ft.  and  more  per  square  foot  can  be  applied  by 
one  man,  experience  has  demonstrated  that  if  the  stack  has  been  carefully 
packed  and  built,  and  especially  if  the  green  fodder  is  succulent  and  somewhat 
wet,  a  much  lighter  weight  will  give  equally  good  results.  As  w^ill  be  explained 
in  the  course  of  these  notes,  exclusion  of  air  and  temperature  regulates  the 
successful  preservation  of  the  fodder  and  the  production  of  either  the  so- 
called  "  sweet"  or  of  **  sour"  silage.  A  pressure  of  1  cwt.  per  square  foot  sur- 
face is  usually  sufficient  in  the  making  of  sweet  ensilage,  or  ensilage  possessing 
the  fragrant  smell  of  fruit,  and  a  pressure  of  1\  to  2  cwt.  in  the  case  of  sour 
silage.  It  is  evident,  however,  that  the  amount  of  pressure  cannot  be  the  same 
in  ^very  case,  and  that  the  coarser  maize,  sorghum,  or  sugar-cane  tops,  will 
require  a  heavier  weight  than  the  more  tender  meadow-grass  or  lucerne. 
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In  the  same  stack,  moreover,  "  sour"  silage  is  often  found  at  the  bottom, 
where  the  pressure  derived  through  the  mechanical  appliances  is  increased 
by  the  amount  of  weight  of  the  mass  above,  whereas,  at  the  top,  where  the 
weight  is  not  so  great,  and,  as  will  be  explained  in  its  proper  place,  the  air 
has  not  been  so  thoroughly  excluded,  the  result  is  found  to  be  "  sweet" 
silage. 


f^^ 


Methods  of  Fressore 

Are  of  two  kinds :  dead-weight,  such  as  bricks,  stone,  blocks  of  concrete 
earth,  iron ;  or  mechanical  appliances^  which,  owing  to  the  fact  that  dead- 
weight is  more 
or  leas  cumber- 
some, and  entails 
^eater  loss  of 
time  and  energy 
in  hoisting,  mov- 
ing, and  displac- 
ing, has  lately 
come  prominent- 
ly to  the  front. 

Mechanical 
presses  may  be 
either  self-act- 
ing,  and  afford 
continuous  pres- 
sure, or  else  have 
to  be  intermit- 
tently tightened. 
Screws,  levers, 
chains,  and  other 

contrivances  have  been  designed  for  the  purpose  of  securing  the  required 
pressure.  A  few  of  the  most  typical  of  these  appliances  are  figured  and 
described  here. 

Mr.  Thompson,  then  Principal,  Hawkesbury  Agricultural  College,  in  1892, 
during  February,  built  about  8  tons  of  green  maize  (broad-cast  sown)  into 
a  small  stack,  applying  weight  by  using  some  spare  posts  and  rails.  When 
opened  in  July,  it  was  found  to  be  in  a  perfect  state  of  preservation, 
the  cows  eating  it  with  avidity,  improving  very  considerably  in  their  milk 
supply. 

Blunt'' 8  Patentj  or  some  simple  modification  of  the  system,  is  certainly  one 
of  the  best  contrivances  for  pressing  ensilage  stacks.  It  combines  the  two 
principles  of  the  screw  and  lever,  is  not  costly,  is  easily  rigged  up,  and  one 
main  advantage  is  that  by  its  means  "  continuous  pressure"  is  secured.  It 
somewhat  resembles  the  old-fashioned  cheese  press  arrangement.  This  system 
is  also  applicable  to  circular  stacks. 

This  department  has  received  from  Mr.  Mahlsburg,  of  the  Eichmond  Biver 
Sugar  Company's  mill,  Bous,  a  description  accompanied  by  a  diagram,  of  a 
modification  of  the  Blunt  system  of  continuous  pressure,  which  has  b^en 
published  in  the  Tbwn  and  Country  Journal^  and  in  the  Agricultural  Gazette 
and  is  now  reproduced. 


Fig.  6.— Blunt's  Patent  Pran. 
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Description  of  Lucerne  Stack  Ensilagfe  as  tried  on  the  Richmond 
Biver  Sugar  Co.'s  Farm  in  ilous^  Autumn^  1891. 

IJhe  Staek. — On  the  four  corners  of  a  square  measuring  10  ft.  x  10  ft.,  and 
pegged  out  in  a  dry  position,  besides  being  protected  bj  small  drains  (D) 
against  the  rain-water  flow,  were  erected  about  3^  ft.  deep  in  the  ground  four 
saplings  (A),  about  28  ft.  high  and  of  a  diameter  10  in.~16  in.  On  the  three 
sleepers  (BiBsB,)  was  then  laid  the  flooring  (F)  of  strong  but  rough 
timber-slabs,  and  the  lucerne,  after  it  was  stacked,  was  covered  with  slabs 
(SiSaSsS...).  The  light  roof  (C)  of  corrugated  iron  sheets  should  be  so 
constructed  that  it  can  be  easily  lowered  or  raised  and  fixed  (as  shown)  bj 


U"-!..^;^:^^-.^  *^, 


I1g.7. 


pegs  {pxp%..,)  according  to  the  height,  at  any  time,  of  the  ensilage  in  the 
stack,  which  diminishes  gradually  under  the  constant  pressure  to  which  it  is 
subjected  by  the  following  simple  mechanism. 

The  Fre88, — On  each  of  the  opposite  sides  of  the  stack  is  fixed  to  the 
wooden  supporters  (£),  on  iron  axles,  a  wooden  roller  (B)  of  about  1  inch  in 
diameter,  and  on  the  top  slabs  (SiSg)  are  laid  across,  and  just  in  the  middle 
of  the  same,  a  strong  timber-piece  (T),  to  both  projecting  ends  of  which  are 
attached  the  chains  (H) .  These  chains  are  then  twisted  round  the  roller  and 
strained  by  means  of  the  latter  as  tightly  as  possible,  while  the  levers 
(L),  inserted  with  one  end  into  the  chains  and  under  the  rollers,  support 
heayy  weights  (W)  on  the  other  end,  and  act  continually  in  the  same 
direction,  yiz.,  straining  the  chains  by  roTolving  the  rollers  till  their  far  ends 
(with  weights  on)  come  down  to  the  ground,  when  they  are  raised,  the 
loosened  chains  adjusted,  and  again  put  in  proper  position  for  automatic 
action. 
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Johnson's  Ensilage  Press. 

To  Mr.  C.  Gr.  Johnson  belongs  the  credit  of  having  popularised  and  advo- 
cated for  many  years  the  making  of  silage  in  stacks. 

Thelatest  improve- 
ment  of  the  "  John- 
son "  press,  and  also 
the  simplest  and  the 
most  durable,  is  what 
is  called  the  ''ratchet 
drum  "  press. 

^The  apparatus 
consists  of  two  or 
more  pairs  of  drums, 
each  drum  being  pro- 
Tided  with  two  rows 
of  rack  teeth,  being 
exactly  opposite  to 
each  other,  on  either 
side  of  the  stack, 
bolted  to  the  frame  ; 
of  single  wire  ropes, 
attached  to  both  of 
each  pair  of  drums, 
and  passing  over  the 
top  of  the  stack ;  and 
of  a  lever  fitted  with 
two  pawls  for  en- 
gaging with  the  rack 
teeth  on  the  drums 
for  the  purpose  of 
tightening  the  ropes, 
each  set  of  teeth  being 
also    provided    with 

Sawls,    so    that  the 
rum  is  held  in  the 
position  which  it  has 
reached  until  the  next  stroke  of  the  lever  and  pawl  brings  it  round  to 
another  tooth. 

"  The  framing  above  referred  to  consists  of  as  many  timbers  as  there  are 
pairs  of  drums,  let  into  the  ground,  so  that  the  upper  sides  are  flush  or  level 
with  the  surface,  3  feet  apart,  centre  to  centre,  and  long  enough  to  project 
2  feet  beyond  each  side  of  the  stack.  At  each  end  of  the  timbers,  and  on 
the  top  of  them,  a  plank  12  inches  broad  by  3  inches  thick  is  laid,  and  on 
the  top  of  this  plank  the  drums  are  placed.  A  bolt  passes  through  the 
timber,  the  plank,  and  the  bottoms  of  the  frame  of  each  drum,  and  is  fastened 
on  the  top  with  a  nut.  The  timbers  are  then  let  into  the  ground,  so  that 
the  bottom  of  the  plank  rests  on  the  ground,  i^  cross  the  timbers,  and  close 
to  the  sides  of  the  stack,  some  rough  pieces  of  wood  should  be  laid,  to 
prevent  the  logs  from  pulling  up  into  the  stack,  and  the  spaces  between 
these  rough  pieces  should  be  well  filled  in  and  made  solid  with  earth,  so  as  to 
leave  a  level  bottom,  as  any  air  spaces  cause  mould,  and  should  be  avoided." 
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This  done,  the  base  is  ready  to  receive  the  fodder,  which  is  heaped  up 
perpendicularly,  the  wire  ropes  are  fastened  to  the  drums,  passed  over  the 
Btack,  and  pressure  is  applied,  the  pressure  being  exercised  at  the  side  as 


Fig.  9. 


well  as  at  the  top,  leaving  the  latter  rounded.    The  stack  is  then  thatched 
over  the  wire  rope,  and  has  the  appearance  of  an  ordinary  hayrick. 

Mr.  Throsby's  Silagfe  Stack. 

One  of  the  most  economical  methods  of  ensilage  that  has  come  under  the 
notice  of  the  department  is  that  devised  by  Mr.  Herbert  Throsby,  of  Moss 
Vale.  Mr.  Throsby  has  devoted  many  years  to  the  study  of  fodders  for 
dairy  cattle,  and  his  system  has  much  to  commend  it  to  the  serious  atteotion 
of  anyone  desirous  of  providing  winter  feed. 
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To  begin  with,  all  the  wood  required  is  rough  timber,  which  can  be  pro- 
•cured  on  most  farms  by  the  aid  of  an  axe.  The  only  portions  of  the  plant 
requiring  to  be  purchased  are  three  blocks,  a  pair  of  iron  "  grippers"  or  jaws, 
«ome  wire  rope,  and  some  ordinary  hempen  rope.  The  method  of  raising  the 
fodder  is  also  worthy  of  careful  note.  To  the  left  of  the  lower  view  of  the 
plate  will  be. seen  a  rough  mast,  to  which  is  fitted  a  spar  with  jaw  attach^ 
ment  working  a»  tfae'maat.  At  the  baoe  of  the  mast  is  a  winch,  to  which 
the  jaws  are  atlletched  by  means  of  a  rope  for  raising  the  green  fodder,  and 
the  movable  spar  allows  of  its  bein^  placed  on  the  exact  spot  selected  by  the 
man  on  top,  while  the  gripper  quickly  and  effectively  grasps  or  releases  the 
bundles  of  fodder.  By  means  of  these  arrangements  a  man  at  the  winch,  a 
man  to  stack,  and  a  boy  to  work  the  jaws  are  the  only  assistants  required. 

The  accompanying  illustration  shows  the  method  oi  applvinft  pressure,  and 
the  following  is  an  account  of  the  construction  of  a  stack  of  70  tons : — "  Take 
seven  logs  16  feet  long  x  d  or  10  inches  diameter  at  smaller  end.  Aid  inches 
from  each  end  saw  in  about  3  inches,  and  adze  off  the  shoulder.  Place  these 
logs  upon  a  level  place  near  the  bail,  at  3  feet  apart,  centre  to  centre,  adzed 
face  down.  Fill  up  to  level  of  tops  and  make  solid.  Two  strong  pieces,  rails 
or  scantling,  sbeuld  be  laid  across  the  three  end  logs  at  each  comer,  3  feet 
apart,  to  prevent  the  outside  logs  lifting  when  the  pressure  is  put  on.  From 
a  box,  ironbark,  or  other  tough  sapling  (say)  6  inches  through,  cut  twelve 
rollers  8  feet  long,  adzing  the  ends  down  to  circle  marked  by  compass.  Bore 
with  1}  auger  two  holes  through  each  end,  the  outside  ones  to  clear  bottom 
logs,  when  placed  under  ends,  the  others  at  right  angles  to  the  first,  but  clear 
of  the  first  set  of  holes — an  auger  hole  in  each  roller  to  carry  end  of  wire 
rope  to  grip  on  roller.  At  one  corner  of  stack  erect  a  sapling  (say)  20  feet 
out  of  the  ground,  to  which  connect  a  gaff  10  feet  long,  with  iron  jaw  to  fit 
round  mast,  as  shown  in  sketch — so  allowing  the  stuff  to  be  hoisted  on  to 
«tack  from  one  end  and  one  side  if  necessary. 

^^  At  foot  of  mast  construct  a  winch  as  shown,  fixing  block  below  the 
drum,  so  as  to  have  the  strain  downwards  when  hoisting.  Obtain  one 
iron  jaw,  on  the  principle  of  tbose  used  by  contractors  to  lift  heavy 
stones,  with  each  arm  .divided  below  the  connecting  bolt  into  two  teeth,  a 
foot  apart  at  the  points.  Affix  a  block  at  end  and  one  at  foot  of  gaff,  and 
one  below  drum  of  windlass — run  a  strong  rope  through  these  blocks,  connect 
with  ¥rindlass,  and  fasten  the  lifting  jaw  on  to  the  other  end. 

**  For  distributing  the  pressure  evenly  on  the  stuff  after  stacking,  get  six 
dead  logs  16  feet  long  x  8  inches  diameter,  and  bore  1-inch  auger  hole 
through  each  end  about  15  feet  apart ;  twelve  wire-ropes  (gal.)  the  height 
yottr  stack  will  be,  allowing  for  one  turn  round  end  of  top  log.  The  top  logs 
are  placed  directly  over  the  centre  of  the  rollers  between  the  foundation 
logs,  and  the  tightening  ip  by  means  of  levers  as  shown  on  the  plate.  The 
pressure  is  secured  by  means  of  pieces  (about  18  inches  long)  of  gas-piping 
which  pass  through  tbe  roll^n  and  catch  in  a  small  sapling  which  is  fixed 
under  the  bottom  logs.  Now  for  a  fair  estimate  of  the  cost  of  this  seemingly 
complicated  arrangement.  It  will  cost  about  £2  13s.  to  get,  dress  logs,  and 
erect  mast  and  windlass,  and  cut  rollers  and  bore  them.  Three  single  blocks^ 
say,  15s. ;  jaw  for  mast  and  one  for  lifting,  15s. ;  rope  (hemp),  10s. ;  wire 
ropes  (li  inch  circumference),  £2  lOs. ;  two  iron  bars.  9  ft.  x  li,  £1  5s.« 
making  a  total  of  £7  15s.  for  a  plant  that  will  last  for,  say,  seven  years, 
although  the  only  portion  requiring  renewing  at  all  will  be  the  timber  and 
hemp  rope. 

"  The  cost  per  ton  of  the  silage  is  rather  more  dif&cult  to  get  at,  but,  taking 
a  fair  crop  of  com  to  cut  20  tons  per  acre,  it  will  not  cost  more  than  6s.  6d, 


Digitized  byCjOOQlC 


118 


Conservation  of  Fodder. 


Fig.  10. 
1,  Geneni  view  of  stack ;  S,  process  of  increasing  pressure ;  3,  the  *'  Gripper"  or  **  Jaws.** 
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per  ton  when  ready  to  feed  the  cows.  Ploughing  and  harrowing  1  acre 
twice,  say,  SOs. ;  scarifying  three  times,  9s. ;  dnlling  and  harrowing  in, 
48.;  seed  (1  bushel),  5s.;  cutting,  12s.;  carting,  36s.;  stacking,  30s.  Total, 
126s.  Thus  making  the  20  tons  cost  £6  68.,  or  say,  Bs.  Gd.  per  ton.  This 
estimate  is  a  high  one,  for  it  allows  three  men  for  carting  and  loading  two 
drays  (tip),  i.0.,  two  always  loading  and  one  driving — it  allows  for  two  men 
ana  a  hoy  at  the  stack,  and  gives  two  days  to  put  together  20  tons,  which  is 
less  than  could  be  done  were  the  stuff  grown  close  to  the  stack,  for  this 
estimate  is  based  on  worft  done  with  drawing  nearly  half  a  mile. 

*'The  com  being  cut  with  a  cane-knife  is  all  laid  one  way  in  heaps  convenient 
to  the  cutter,  allowing  width  enough  between  the  rows  of  heaps  for  the  carts  to 
pass,  the  body  of  dray  is  filled  with  the  butts  of  the  stuff  up  to  the  front  board. 
When  lerel  with  the  side  rails  the  bundles  are  placed  crosswise,  tops  and 
bottoms  alternately,  and,  by  thus  loading,  as  much  as  1|  tons  can  be  put  upon 
a  small-sized  dray.  This  is  taken  to  the  stack  and  tipped,  and  comes  out  as 
placed  in  without  being  tangled  and  twisted  together.  Each  armful  can 
be  easily  separated  and  the  jaws  of  the  iron  lifter  placed  round  it.  When 
hoisted  on  the  stack  it  is  caref  uUy  placed,  always  keeping  the  outsides  of  the 
stack  higher  than  the  middle,  because  the  latter  is  more  solid  from  the 
treading  than  the  former.  When  the  stack  has  been  raised  to  8  or  10  feet, 
the  logs  should  be  placed  on  the  top,  and  a  constant  pressure  be  given  for, 
say,  three  days,  to  consolidate  the  mass  and  prevent  the  temperature  from 
rising  too  much.  A  simple  way  of  getting  at  the  temperature  is  to  lay  a  |-inch 
gas-pipe  slightly  inclined,  reaching  about  half-way  across  the  stack  and 
built  it  in  with  the  com.  By  connecting  a  thermometer  (graduated  to  read 
up  to  a  temperature  of,  say,  200  degrees)  to  a  piece  of  wire,  it  can  be  pushed 
down  the  pipe,  the  end  of  which  is  then  corked  up,  and  after  a  few  seconds 
the  thermometer  may  be  taken  out  and  read.  With  corn  it  will  reach 
sometimes  150  degrees,  but  ordinarily  about  liO  degrees  is  the  limit. 

'*  An  advantage  gained  by  having  the  pressure  square  on  the  top  is  that 
when  stacking  is  again  commenced,  you  nave  a  square  foundation,  and  not 
rounded  as  when  ropes  over  the  top  have  been  used. 

"  The  sides  and  ends  should  be  kept  plumb  and  cut  neatly  with  a  hay-knife. 
It  is  a  very  good  plan  to  put  up  permanent  posts  at  the  four  corners,  the 
mast  being  one. 

*'  When  the  whole  of  the  stuff  is  stacked,  it  is  advisable  to  place  a  piece  of 
scantling  or  sapling  along  the  edge  at  each  end,  and  short  pieces  from 
underneath  the  first  and  last  top  logs  on  to  it,  thus  securing  an  even  pressure 
along  those  edges.  The  end  logs  do  not  press  as  close  to  the  outside  as  is 
necessary ;  in  fact,  some  trouble  taken  to  place  pieces  with  their  ends 
under  each  log  at  intervals  would  be  well  repaid  by  distributing  the  pressure 
evenly  over  the  whole  surface,  and  they  can  be  taken  out  as  each  section 
nearly  up  to  a  top  log  is  cut  out  for  feeding. 

"  The  covering  can  be  done  as  approved  by  the  owner,  but  sheets  of  roofing 
iron  forming  a  simple  slanting  roof  with  a  fall  of  about  a  foot,  will  answer 
the  purpose,  and  the  sheets  of  iron  can  be  removed  as  required." 

It  is  satisfactory  to  be  able  to  add  that  the  method  described  has  been 
tried  by  several  farmers,  who  are  all  much  pleased  with  the  result.  There  is 
not  more  than  3  inches  of  waste  on  top,  and  about  6  inches  on  the  sides. 
The  silage  is  in  excellent,  juicy  condition,  and  much  relished  by  the  cows. 

Mr.  H.  Elkington,  Burner,  on  Economical  Stack  Ensilage : — '*  The  recent 
drought,  and  consequent  losses  entailed  upon  stock-owners  from  shortness 
of  feed,  should  direct  the  attention  of  all  such  to  the  question  of  cheap  con- 
serration  of  fodder.    The  ordinary  resources  for  feeding  stock  on  hay,  green 
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oats  or  barley,  lucerne  and  bran,  tbongh  no  doubt  of  great  value,  are  open 
to  serious  objections.  Haj  is  expensive  to  make  in  quantity,  is  liable  to  be 
spoilt  by  rain  whilst  making,  and  the  risk  from  fire  is  verj  considerable. 
Recent  experiences  prove  this.  Bran  is  very  expensive,  and  modern  low 
prices  do  not  justify  the  outlay.  Green-stuff  of  various  kinds  is  the  most 
usual,  but  is  open  to  the  objection  that  in  times  of  drought  growth  is  slow  ; 
in  wet  weather  it  is  not  good  feed,  and  it  is  expensive  to  cut  and  cart  out  to 
stock,  besides  which  it  is  not  such  good  milk-producing  food  as  one  that 
contains  even  a  modicum  of  grain.  It  poaches  the  land  to  go  on  it  with 
drays  after  rain,  and  stock,  if  turned  into  it  for  a  short  time  daily,  which  is 
a  common  practice,  spoil  as  much  as  they  eat.  As  the  relative  advantages 
of  ensilage  have  been  so  long  before  the  public,  it  is  probably  unnecessary 
to  say  more  as  to  the  value  of  the  system,  and  I  will  proceed  to  describe  my 
attempt.  Firstly,  I  may  s:iy  I  got  my  idea  from  'Practical  Dairying  in 
Australia,'  in  which  work  a  stack  .silo  made  by  Mr.  Throsby,  of  Moss  Yale, 
is  described  and  illustrated.  I  slightly  modified  this,  with  the  result  that  I 
built  a  stack  containing  over  15  tons  of  forage  for  a  cash  expenditure  of  15a^ 
being  cost  of  blacksmith  work  for  gripper  and  windlass  handle.  I  commenced 
by  levelling  site  of  stack  (say  12  feet  by  10  feet).  At  each  comer  I  erected 
a  sapling.  Then  I  got  some  stout  logs,  cut  a  shoulder  at  each  end  (say 
6  inches  in  from  the  end) ;  placed  them  across  the  fioor,  under  each  end 
placed  a  small  sapling  for  ends  of  pegs  to  work  against ;  placed  logs  about 
2  ft.  7  in.  apart,  centre  to  centre,  of  course  having  one  at  each  end  of  stack. 
Then  got  some  tough  wood  and  made  rollers  to  work  under  shoulders  of  logs, 
and  bored  three  holes  in  each  roller  at  different  angles  for  crowbar  to  work 
in  as  lever.  On  top,  when  the  stack  was  finished,  I  laid  some  sticks  length- 
wise of  stack  to  equalise  pressure,  then  logs  crosswise  corresponding  to  the 
bottom  ones.  Then  I  took  some  strong  wire,  fastened  it  to  the  rollers  and 
top  beams,  and  wound  up  as  tightly  as  I  could,  fixing  pressure  by  strong  pegs 
through  holes  in  the  rollers.  I  used  No.  8  steel  wires,  but  twisted  galvanised 
wire  would,  I  think,  be  better.  To  save  trouble  in  fixing  the  wire  daily  on 
to  the  top  logs,  I  think  it  would  be  a  good  plan  to  put  a  wire  loop  on  the 
top  logs,  and  one  at  the  end  of  the  wire,  and  connect  by  an  S  hook.  This 
would  save  time  of  fastening  and  unfastening  every  time  you  wanted  to  add  to 
the  stack.  I  roofed  the  stack,  when  finished,  with  bark,  pitching  an  ordinary 
gable  roof  over  it.  I  used  a  couple  of  forks  at  either  end  of  the  stack  to 
support  the  ridge-piece,  and  lashed  the  wall-plates  to  the  four  corner  saplings ; 
then  put  on  rafteis  and  battens  in  the  usual  way  for  a  shed  roof.  I  omitted 
to  say  that  the  bottom  logs  should  be  filled  in  tight  with  earth,  so  as  to  make 
a  level  floor.  The  stuff  I  used  was  Planter's  Friend,  which  I  cut  when  the  seed 
was  just  doughy,  and  while  the  flag  was  still  green.  I  cut  it  with  a  short 
scythe,  bundled  it  up  into  armfuls,  and  drew  it  to  the  stack  on  the  slide, 
arranging  it  in  cross-layers  in  the  stack.  When  the  stack  got  up  a  bit,  I 
used  a  hoisting  contrivance — a  mast  erected  at  one  comer  of  stack,  with 
windlass  at  foot.  On  the  mast  I  slung  a  e:aff  by  a  sling  such  as  fishing  boats 
have.  The  rope  used  for  hailing  up  heifers  made  peak  halyards.  At  the 
end  of  the  gaff  and  at  the  jaw  I  fixed  a  block  and  a  snatch-block  at  the  foot 
of  the  mast;  ran  a  plough-line  from  snatch-block  to  windlass,  and  so 
through  the  blocks  to  gripper.  This  gripper  is  an  adaptation  of  the  one 
used  by  quarrymen  for  lifting  blocks  of  stone,  and  may  be  described  as  two 
S-shaped  pieces  of.  iron  crossed  and  pivoted  in  the  centre,  so  arranged  that 
by  pulling  on  the  top  ends  the  lower  arms  grip  the  load.  The  stuff  reqairss 
to  be  stacked  as  quickly  as  possible,  built  evenly,  and  pressure  nut  on  eveiy 
night,  following  the  stack  down  as  it  sinks.     The  edges  should  oe  cut  down 
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square  with  a  hay-knife  well  clear  of  rollers  and  wires.  A  cubic  foot  of 
silage  weighs  about  45  lb.,  so  this  will  be  a  basis  of  calculation.  The  stuff 
is  ready  for  use  in  from  six  weeks  to  two  months'  time  from  finishing  off. 
It  will  sink  down  rapidly  under  pressure.  The  whole  principle  is  to  stop 
fermentation  by  excluding  air  by  pressure.  If  the  temperature  rises  over 
140  degrees  it  spoils  the  feed.  I  placed  a  gas-pipe  in  the  stack,  and  ran  a 
thermometer  through  with  a  wire.  To  stop  heat,  press  tighter ;  keep  the 
temperature  down  all  you  can  from  the  start.  The  stuff  will  keep  gooa  two 
or  tnree  years  if  required.  When  I  cut  my  stack  open  I  found  some  of  the 
outside  stuff  bad.  This  is  to  be  minimised  by  care  in  appljnng  pressure  to 
the  edges.  I  found  that  my  cattle  did  not  take  kindly  to  it  at  first,  not  being 
used  to  it.  In  fact,  I  thought  it  was  no  good.  To  test  the  matter  I  sent  a 
truss  to  the  Agricultural  College,  Bichmond,  for  report,  and  was  advised 
that  it  was  first-class  stuff,  and  that  their  cows  ate  it  readily,  no  doubt  being 
used  to  it.  On  this  I  threw  my  stack  open,  with  the  result  that  my  own 
cattle  camp  alongside  of  it,  and  have  almost  eaten  it  all  up,  showing  that  it 
is  a  taste  tbat  has  to  be  acquired.  Salt  scattered  through  the  stack  might 
help  this.  The  total  cost  to  me  was  two  men's  work,  one  week  fixing  the 
stack,  and  three  men  a  week  filling  stack,  and  15b.  for  blacksmithing ; 
timber  being  had  for  the  labour  of  cutting  it,  and  the  stack  timbers  do  again 
another  season.  The  stuff  in  appearance  had  a  colour  slightly  brownish, 
inclining  to  black  near  the  outsides,  and  had  a  sweet  pungent  smell  like 
moist  tobacco,  and  was  quite  warm  when  cut  out.  Care  must  be  taken  to 
feed  after  milking  and  away  from  the  yards,  or  it  may  taint  the  milk.*' 

Several  other  dairy  farmers  have  tried  this  method  of  ensilage,  and  all 
agree  that  the  stuff  so  prepared  is  first  rate. 

Physical  and  Chemical  Changes. 

*  *'  It  would  be  an  erroneous  idea  to  fancy  that  silage  is  such  a  marvellous 
thing  that  it  actually  acquires,  during  the  slow  and  gradual  process  of 
fermentation  to  which  it  is  subjected,  more  nutritious  substances  than  the 
green-stuff  itself  contained  previous  to  being  subjected  to  this  method  of 
preservation.  By  the  process  of  ensilage  the  green  fodder  is  subjected  to 
important  physical  as  well  as  chemical  changes.  The  physical  changes 
modify — Ist.  The  colour,  which  turns  darker ;  2nd.  The  taste,  which  becomes 
more  palatable ;  3rd.  The  smell,  which  changes  to  a  more  penetrating  one, 
without,  howerer,  being  in  the  least  objectionable  to  stock ;  and  4th.  The 
volume  and  degree  of  toughness  of  the  green-stuff,  which  decreases  consider- 
ably after  packing  closely,  withers,  and  becomes  more  tender,  and  less 
fibrous.  Well-preserved  maize,  sorghum,  and  rye,  however,  should  keep  a 
green  tint,  and  not  turn  dark. 

"  The  modifications,  therefore,  which  accompany  the  process  of  ensilage  may 
be  pronounced  to  be  such  as  are  favourable  for  its  disposal  as  food  for  stock. 

''  As  soon  as  the  grass  is  cut  it  begins  to  undergo  certain  changes.  Of 
course,  it  loses  water ;  but  if  it  is  gathered  quickly  and  put  into  the  silo  at 
once  the  loss  is  not  very  great.  When  the  grass  is  put  into  the  silo  the 
first  chemical  chancre  that  takes  place  is  that  a  large  quantity  of  carbonic 
acid  gas  is  given  off,  just  as  in  the  case  when  a  vat  is  filled  with  grapes  ;  at 
the  same  time  the  stuff  begins  to  heat,  owing  to  the  process  of  oxidation 
going  on  in  some  of  the  materials  which  constitute  the  tissues  of  the  grass. 
That  process  of  oxidation  is  due  to  the  presence  of  active  agents  of  fermen- 
tation. These  little  microbes  live  and  multiply  best  at  temperatures  which 
differ  very  much. 

•  J.  A.  Detpeissis,  M.R.A.C.,  Affriculimrd  Qazetts,  Vol,  n. 
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Sour  and  Sweet  Silage. 

'^  If  the  temperature  in  the  silo  is  not  allowed  to  rise  too  high,  and  that  can 
be  controlled  by  ramming  it  down  and  weighing  it,  then  the  other  changes 
which  go  on  afterwards,  principally  result  in  the  formation  of  various  acids, 
chiefly  acetic  acid  (the  acid  in  vinegar),  lactic  acid  (the  acid  of  sour  milk), 
and  butyric  acid  (the  acid  which  is  present  in  rancid  butter,  and  sometimes 
in  cheese,  and  to  which  the  disagreeable  odour  of  many  samples  of  silage  is 
due) .  In  that  case  8our  silage  is  produced  through  the  agency  of  the  various 
microbes  of  acetic,  lactic,  and  butyric  fermentation.  The  temperatures  most 
congenial  to  these  animalcula  range  from  33°  (91°  F.)  to  38°  C.  (100^  F.) 
for  the  first  (about  the  temperature  of  blood  heat)  ;  38°  C.  (100"  F.)  to 
48°  C.  (118°  F.)  for  the  second ;  and  about  the  same  temperature  of  the 
third  agent  of  acid  fermentation.  It  has  been  found  that  whenever  this 
range  of  temperature  is  not  surpassed  in  the  silo  sour  silage  is  the  result. 

'*  On  the  other  hand,  if  the  temperature 
during  the  fermentation  is  allowed  to  rise 
higher,  viz.,  65°  C.  (130°  F.)  to  65°  C. 
(150°  F.),  '  sweet '  silage,  which  possesses 
a  fruity  fragrance,  is  generally  produced. 
The  term  '  sweet '  is  only  used  in  a  figura- 
tive sense,  and  does  not  infer  the  produc- 
tion of  sugary  matter  or  of  alcohol,  and 
it  simply  means  that  it  does  not  undergo 
acid  lermentations.  In  fact,  the  yeast 
of  alcoholic  fermentation  is  destroyed  at 
a  temperature  considerably  lower  than 
that  which  is  noticeable  in  the  course  of 
the  making  of  '  sweet '  silage,  and  the 
same  may  be  said  of  the  agents  of  acid 
fermentations  just  mentioned,  which  do 
not  survive  a  continuous  temperature  of 


55°  C.  (130°  F.),  or  over. 


'In  those  stacks  or  silos  where  the 
temperature  varies  between  110°  and 
150°  F.  we  have  a  mixture  of  part  sour 
and  part  sweet  silage.  If  the  tempera- 
ture rises  above  150°  or  160°  F.  part  ot 
the  fodder  will  undergo  a  more  complete 
oxidation,  or,  what  comes  to  the  same 
thing,  a  greater  state  of  combustion,  and 
instead  of  turning  to  a  light  shade  of 
greenish  brown,  will  turn  black  brown, 
of  course  much  to  the  detriment  of  the 
nutritious  value  of  the  fodder. 

"  As  a  rule,  therefore,  in  making  *  sweet' 

silage,  the  crop  should  not  be  heaped  up 

so  quickly,  so  that,  under  the  influence  of 

a  greater  access  of  air,  the  oxidation  pro- 

^'  1^-  cesses  take  place  to  a  larger  extent,  and  a 

higher  temperature  is  developed. 

"  The  temperature  can  easily  be  controlled  by  means  of  the  stack  ther- 

mometer  shown  in  Fig.  11 ;  if  the  thermometer,  for  instance,  goes  too  high, 

additional  pressure  put  on  the  silo  will  lead  to  a  more  complete  exclusion  of 
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air,  and  a  consequent  decrease  in  the  intensity  of  the  fermentation  indicated 
by  a  lowering  of  the  temperature.  If,  on  the  other  hand,  the  making  of 
fiiweet  ensilage  is  aimed  at  bj  regulating  the  weight  and  the  entrance  of  the 
atmospheric  air,  a  higher  degree  of  heat  is  generated  in  the  mass  of  the  silo. 

'*It  should  be  remembered  that  the  whole  question  of  silage-making  may 
be  summed  up  in  the  word  '  temperature,'  which  is  regulated  by  the  more 
OP  less  complete  exclusion  of  air.  During  the  process  of  turning  green 
fodder  into  silage  the  temperature  registered  on  a  temperature-sheet  describes 
a  curve  or  semi-circle.  Starting  at  the  temperature  at  which  the  green-stuff 
is  placed  into  the  silo,  it  rapidly  rises  till  it  reaches  its  highest  degree,  after 
wnich  it  gradually  decreases,  and  after  a  long  lapse  of  time,  falls  down  to 
the  normal  temperature  again. 

''  The  question  may  then  be  asked,  why  '  sweet '  silage,  for  instance,  does 
not  turn  into  '  sour '  silage,  after  the  heat  has  subsided  to  38^  C.  (90^  P.) , 
or  below  ?  The  answer  is  simply  because  the  high  temperature  at  which 
sweet  ensilage  is  made  is  far  above  the  degree  of  heat  sufficient  for  killing 
the  germs  of  acid  fermentations  in  the  mass  of  the  silo.  Also,  the  high 
temperature  evolved  has  caused  the  mass  to  settle  and  pack  closely,  causing 
the  exclusion  of  air  which  is  absolutely  necessary  to  the  growth  and  multipli- 
cation of  the  germs  of  acid  fermentation,  and  although  some  air  can  get 
entrance  into  the  silo,  after  it  has  cooled  down,  these  germs  cannot  them- 
selves penetrate  more  than  a  few  inches  from  the  surface,  the  air  which 
carries  them  depositing  them  on  the  outward  layer  of  the  silo,  as  it  filters 
through  the  compressed  fodder." 

Ensilage  at  the  Wagga  Wagga  Experiment  Eabm. 

Is  March,  1896,  an  ensilage  stack  was  constructed  at  the  Wagga  Wagga 
Experiment  Parm  on  lines  very  similar  to  those  of  the  stack  described  on 
page  108,  except  that  the  following  alterations  were  made : — ^The  posts  were 
pLM^ed  10  ft.  X  15  ft.  instead  of  10  ft.  x  10  ft.  The  chains  were  carried 
round  the  roller  on  the  opposite  side  to  that  shown  in  the  diagram  and 
attached  by  means  of  a  strong  hook  to  the  end  of  the  lever,  thus  obtaining 
a  much  greater  leverage. 

This  shed  is  capable  of  holding  from  50  to  60  tons  of  ensilage,  and  will 
last  for  many  years.     The  cost  was  as  follows : — 

£    8.    d. 

Four  poles,  30  feet  long  X  12  inches  diameter,  128 2    8    0 

Roof— seventeen  sheets  galvanized  iron,  8  feet        2  12    6 

Timber  for  flooring,  roof,  and  press     3  15    0 

Chains,  wire-rope,  iron  fittings,  &c 3  10    0 

£12    5    6 
First-class  timber  was  used,  and  therefore  the  shed  was  more  expensive  than 
if  bush  timber  had  been  used.     Bark-roofing  would  also  do  in  place  of  iron. 

Pilling  commenced  early  in  April,  about  10  tons  maize  stalks,  cut  in  the  field 
after  the  cobs  had  been  pulled,  being  put  in  first.  On  this  was  placed  a  quantity 
of  sorghum,  millet,  and  pigeon-pea  ;  the  whole  amounting  to  about  45  tons. 

Two  pieces  of  piping  were  put  in  the  stack,  so  that  thermometers  could  be 
inserted.  The  week  iSter  filling  was  completed,  the  temperature  had  risen 
to  130^  Fahr.,  and  from  this  it  rose  steadily,  until  in  six  weeks  it  stood  at  168^. 
After  this  it  went  slowly  down,  and  reached  the  normal  temperature  about  four 
months  after  the  stack  was  completed.  It  was  then  opened  and  it  was  found 
that  the  portion  put  in  very  green  was  in  splendid  condition,  but  that  that  put 
in  ripe,  such  as  maize-stalks,  <Skc.,  had  a  great  deal  of  waste.  The  ensilage  was 
fed  to  dairy  cattle,  &c.,  and  proved  to  be  of  excellent  quality. 
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Hay-making. 
Lucerne  Hay. 

The  great  secret  of  making  lucerne,  or  indeed  any  hay,  lies  in  the  ssTing. 
The  crop  can  be  mown  just  when  on  the  bloom.  After  mowing,  the  crop  may 
lie  on  the  ground  from  one  day  in  hot  dry  weather  to  a  couple  of  days  or 
longer  in  cool  weather.  A  litlle  experience  and  obseryation  will  soon  enable 
the  haymaker  to  determine  the  exact  length  of  time.  It  is  then  raked  up 
carefully  and  cocked  fgr  a  day  or  so,  according  to  the  weather;  after  which 
the  hay  ^B^ carted  to  the  shed  or  stack.  The  greatest  caxe  should  be  taken  in 
handling  '^not  to  shake  off  the  leaf.  Upon  the  "  leafiness  "  of  lucerne 
depends  its  market  value.  It  is  advisable  to  leave  the  hay  in  the  stack  until 
all  sweating  has  ceased.  If  baled  for  market  before  it  has  had  time  to 
sweat  ii^  the  stack,  the  hay  will  heat  after  pressing,  and  open  up  mouldy, 
with  the' result  that,  its  selling  value  is  much  depreciated.  Well  saved 
lucerne  ,hay  always  sells  for  from  58.  to  10s.  and  more  per  ton  than  the 
badly  cured  product.  For  pressing  there  are  several  machines  in  use,  but 
for  trussing  and  home  use  a  little  press,  on  the  lever  or  screw-jack  principle 
may  be  easily  constructed  by  an  ingenious  man. 

Mr.  G-eo.  Bishop,  oue  of  the  most  experienced  lucerne  producers  in  the 
Hunter  X)istrict,  recently  said : — ''  There  are  various  opinions  on  which  is  the 
better  or  more  profitable  lucerne  hay  for  farmers  to  make — dry  green  or 
brown,  t  tliink  the  latter,  as  it  requires  less  time  for  making,  consequently 
there  is  less  risk  of  getting  rain  on  it.  Many  buyers  object  to  brown  because 
so  mucl^^of  it  is  dusty.  That  is  the  fault  in  making  it,  or  in  allowing  the 
lucerne  to  get  too  old.  Another  mistake  often  made  is  in' letting  it  get  too 
dry  for  making  real  brown,  or  carting  too  fresh  for  dry  g^een.  Grood  brown 
hay  has  many  advantages  over  dry  green.  It  will,  if  stored,  keep  soft  in  the 
bales  a  very  long  time ;  it  is  also  very  much  better  for  chaffing,  as  ,it  does  not 
(like  the  dry  green)  grind  almost  to  powder ;  much  better  for  f celling  milch 
cows,  as  it  produces  more  milk ;  is  much  easier  pressed,  and  .when  put  on  the 
Sydney  market  will  sell  at  as  high  a  pi^ce.    This  is  my  experience  during  the 

fast  twenty-five  years.  Many  farmers  very  seldom  try  to  make  dry  green. 
f  asked  why,  they  will  tell  you  that  it  does  not  bring  a  higher  price ;  there- 
fore can  see  no  reason  why  they  should  ran  the  additional  risk  of  leaving  it 
in  the  field  a  day  or  two  longer.  Another  objection  to  making  dry  green  is — 
in  very' hot  weather  it  gets  very  brittle,  consequently  much  of  the  leaf  is  lost. 
Agents  generally  quote  higher  prices  for  prime  green.  The  principal  reason 
for  thisis— :it  is  mostly  made  during  the  driest  part  of  the  year,  when  it  is 
finer  and  of  a  better  quality. 

"  Great  care  should  be  taken  ,to  avoid  pressing  when  the  hay  is  too  fresh 
(especially  the  softer  crops)  as  it  will  frequently  go  mouldy  in  the  bale,  or 
cake  together  like  tobacco  in  a  box,  but  will ,  not  amell  half  so  sweet.  To 
store  the  spring  crop  it  should  remain  in  the  stack  from  eight  to  ten  weeks 
before  pressing;  in  fact,  I  maintain  that  no  heated 'hay  is  fit  for  storine 
much  under  that  time.  The  only  two  crops  which  miay  with  saf  ety^e  pressed 
a  little  under  are  the  December  and  January."   .. 

^  Oaten  and  Wheaten  Hay. 

Wlien  cutting  oats,  wl^eat,  &c.,  for  hay,  it  is  advisiible  to  consider  whether 
the  hay  is  likely  to  be  used  for  local  consumption  or  sent  to  the  Sydney 
market;.  ,.,,X&  ^ot,  dry  districts,  where  maize  cannot  generally  be  grown, 
consumers  often  feed  .their  horses  entirely  on  chaff,^d  therefore  they  select 
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Bamples  in  whicli  the  grain  is  fairly  ripe.  Por  this  market  it  is,  therefore, 
wise  to  allow  the  haj  to  ripen  well  before  cutting;  but  where  maize  is 
plentiful,  such  as  is  often  the  case  on  the  Sydney  market,  chaff  made  from 
nay  which  has  been  cut  when  £airly  green  gen^^aUj  tops  the  market: 

Por  sowing  and  cultivation,  see  mrm  section. 

The  reaper  and  binder  has  come  into  almost  general  use  for  cutting  haj 
in  this  Colony.  Bj  cutting  the  sheayeb  stnall  the  haj  will  dry  more  quickly 
than  in  large  sheaves.  This  is  most  desirable,  as  the  sooner  the  hay  can  be 
carted  in  the  less  risk  there  is  from  damage  by  rain,  &c.  When  the  hay  is 
cut  very  green  cax^  /ihould  be  takep  that  the  sheayes  are  not  tied  too 
tightly. 

Stacking. 

It  is  a  good  plan  to  make  a  sort  of  floor  for  the  haystack.  Logs  or  dunnage 
of  any  description  will  do  for  the  purpose.  If,  however,  it  is  more  convenient 
to  stack  on  tne  ground,  a  thick  layer  of  straw  should  be  strewn  for  a  bed, 
and  a  good  drain  ploughed  or  dug  around  the  site.  The  main  thing  in 
building  a  stack  is  to  keep  the  sides  well  trimmed,  and  the  body  as  nearly 
perpendicular  as  possible,  otherwise  the  rick  may  heel  over.  The  hay 
should  be  evenly  and  firmly  tramped  down  as  you  go  alon^. 

There  are  several  styles  of  haystack,  but  the  safest  one  for  the  novice  is  a 
square  or  oblong  stack,  finished  off  like  the  roof  of  a  house.  Where  good 
roofing-bark  is  procurable,  or  galvanized  iron  can  be  afforded,  a  permanent 
covering  can  be  made.     Most'farmers,  however,  have  to  thatch  their  stacks. 

Thatching  the  Stack. 

Choose  long,  straight,  sound  straw.  Place  this  in  a  heap  and  damp  it, 
Then  draw  out  the  straw  in  bundles  sufficient  to  cover  2  feet  wide  by  3  inches 
deep.  Procure  a  number  of  wooden  pegs  about  2  feet  long  and  about  a 
little  thicker  than  your  finger.  Thrust  a  peg  in  the  stack  through,  the 
bundle  of  thatch  about  3  inches  from  the  end  of  the  2  feet  and  about  one- 
third  of  the  length  from  the  top.  Then  press  the  next  layer  close  up,  and 
80  continue.  In  commencing  put  a  peg  in  at  the  end  of  the  stack  to  start 
your  string  from,  and  a  similar  peg  at  the  other  end  of  the  stack  to  finish 
off.  When  building  the  stack  be  careful  to  finish  off  the  top  to  a  ridge  or 
point,  so  that  the  thatch  will  meet  at  the  top.  In  putting  on  the  second  and 
following  layers  the  string  of  the  previous  layer  should  just  be  covered. 

Stomng  Potatoes  and  other  Eoots. 

Bt  far  the  best  system  is  to  pit  them.  This  is  done  in  the  following 
manner: — Dig  out  a  trench  about  8  feet  wide  by  1  foot  deep,  and 
then  cut  a  small  drain  down  the  centre — say,  6  inches  wide  by  3  inches 
deep.  It  is  advisable  to  place  the  pit  on  land  having  a  slight  slope,  as  it 
can  then  easily  be  drained.  Place  a  layer  of  straw  in  the  bottom  of  the 
pit,  then  pile  up  the  roots  carefully  until  they  are  3  or  4  feet  above  the 
ground,  forming  them  into  the  shape  of  an  arch.  On  the  roots  place  a  thick 
layer  of  straw,  so  that  it  covers  them  up  entirely.  Then  pack  the  earth 
taken  out  of  the  trench  on  the  top  of  the  straw,  and  pat  it  down  so  that  the 
rain  wiU  run  off.  If  pits  are  made  long  and  narrow  the  roots  can  be  taken 
out  at  the  ends  in  small  lots  without  itijury  to  the  bulk  by  exposure  to  the 
air.  Potatoes,  turnips,  beets,  and  other  roots  can  be  kept  in  good  condition 
in  this  manner  for  months. 
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Composition  of  Common  Feeding  Sluffs. 


Average  Composition  of  some  common  Feeding 

Stuffs. 


[Taken  from  tablet  published  bj  MeMn.  JsKKnm  and  Wnrroir,  from  analjaes  of 
American  Feeding  Stnib.] 


Water. 


Fibre. 


F»t 


Grbkv  Foddsb. 


Cereal  {^ 

Maize-fodder  (all  Tarietiet) 
Sorghnm  (whole  plant)     ... 

Bje-fodder 

Oat-fodder 

Other  grassee  (in  bloom). — 
Bed-top  {AgroHU  vmlgarU) 

Tall  oat-grais  {Arrhenatherum 

Orrhard-graM  {Daetylis  glomerata) 
Weedon  Fescae  (FeHwoa  pratennB) 
Timothy  {Phlewm  pratente) 
Kentucky  blue  graes  {Poa  pratetuit) 

Legumes— 
fied  doTer  (TrifoUum praieiue)  ••« 
Alsike  doTer  {Trifolium  hyhridttm) 
Lucerne  {Medieago  Mtiva) 

Cow  pea  {DolxchoM)  

Soja  beau  {8oja  hispida) 


79-8 

1-2 

18 

60 

12-2 

79-4 

11 

1-8 

61 

11-6 

76-6 

1-8 

26 

11*6 

6-8 

62-2 

2-6 

3-4 

11-2 

19-8 

M-8 

2-8 

8-8 

9-4 

191 

69*6 

20 

24 

9-4 

16-8 

78-0 

20 

2-6 

8-2 

18*8 

69-9 

1-8 

2-4 

10-8 

148 

61-6 

21 

81 

11-8 

20-2 

65-1 

2-8 

41 

91 

17-6 

70r8 

21 

4-4 

81 

18-5 

74-8 

2*0 

8^ 

7-4 

11-0 

71-8 

2-7 

4-8 

7-4 

12-8 

88-6 

1-7 

2-4 

4-8 

71 

74-8 

2*4 

80 

78 

11-6 

0*6 
0-6 


0^ 
0-9 
0-8 
IS 
1-8 


I'l 

1-0 
l-O 


Dby  Foddkb 

L 

Maize-fodder  (field-cured)    ... 

42-2 

27 

4*5. 

143 

84-7 

1-6 

Hay  from  grasses — 

14-8 

60 

8-8 

24*8 

481 

80 

Ked-top  (Agro$ii9  vulgarut)         

8-9 

6*2 

7-9 

28-6 

47*4 

1-9 

9-9 

60 

81 

88*4 

41-0 

2-6 

Timothy  {PhUum  pratente)          

18-2 

4*4 

5-9 

29-0 

460 

2-6 

88 

10*7 

6-6 

269 

45-4 

2-1 

Hay  from  legumes — 

VJddi  cXoiieT  {THfoUim pratemae) 

Bed  clover  (2VgroK»m  ms</MMii) 

16-8 

e2 

128 

248 

88-1 

S'S 

21-2 

61 

10-7 

245 

88*6 

3-9 

Alsike  cloyer  (Trifolium  hyhridum)         

White  doTer  {Tnfolium  repent) 

9-7 

88 

12-8 

256 

40-7 

2-9 

9-7 

8*8 

16-7 

241 

89*8 

2*9 

Lucerne  ( Medieago  eativa)           

8-4 

7-4 

14-8 

250 

42*7 

2-2 

Cow  pea  (DoZtc^os)           

10-7 

7-6 

16*6 

20*1 

422 

2-9 

Wheat  straw 

96 

4*2 

8-4 

881 

48-4 

1-8 

Oat  straw        

9-2 

51 

40 

87-0 

424 

2-8 

Buckwheat  straw        

9^ 

6*6 

62 

48*0 

851 

1-2 
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Aysbags  Cokpositiok  op  BOicE  CoMMOK  Feebimo  Stutts — eofUinued. 

Water. 

Aflh 

^1 

Fibra. 

lU. 

Boots,  Bulbs,  Ttbbbs,  akd  othbb  Tbgbtablbs. 


Potatoes 
Sweet  potatoes 
Bed  beeU 
Sugar  beets 
Mangel  wuszels 
Turnips 

Carrots 

Cabbage 


789 

1-0 

81 

0-6 

17'8 



711 

10 

1-6 

1-8 

24-7 

..t 

88-5 

1-0 

1-6 

0-9 

8-0 

86-6 

0-9 

1-8 

0-9 

9-8 

90-9 

11 

1-4 

0-9 

6-6 

■•■              .•• 

90-6 

0-8 

11 

1-2 

6-2 

88-6 

1-0 

11 

1-8 

7-6 



90-5 

1-4 

24 

1-5 

89 

0-1 
0-4 
0-1 
0-1 
0^ 
0-2 
0-4 
0-4 


GtSLAlVB  AKD  OTHBB  SbBDS. 


Maixe  (all  rarieties)  ... 

Sorghom  

Barlej 

Oats     

Wheat  (Spring  Tarietiee) 
„      (Winter  rarieties) 
.,      (all  yarieties)  ... 

Buckwheat      

Soja  bean         

Cow  pea  


10-9 

15 

10-5 

2-1 

69-6  1 

12-8 

2-1 

91 

2-6 

70-0 

10-9 

2-4 

12-4 

2-7 

69-8 

110 

8-0 

11-8 

9-6 

69-7 

10-4 

1-9 

12-6 

1-8 

71-2 

10-5 

1-8 

11-8 

1-8 

720 

10-6 

1-8 

11-9 

1-8 

71-9 

12-6 

2-0 

100 

8-7 

646 

•••              ••• 

10-8 

4-7 

840 

4-8 

28-8 

14-8 

82 

20-8 

41 

55-7 

6-4 
8-6 
1-8 
6-0 
2«8 
21 
2-1 
2-2 
16-9 
1-4 


Maize-meal 

Com  and  cob  meal 

Oatmeal 

Barlej  meal     ... 

Wheat  flour    ... 


Mill  Products. 


160 

1-4 

92 

1-9 

68-7 

161 

1-6 

8-6 

6-6 

648 

7-9 

20 

14-7 

0-9 

67-4 

11-9 

2-6 

10-6 

6-6 

66-3 

12-4 

0-6 

10-8 

0-2 

76^ 

8*8 
8-6 
7-1 
2-2 
11 


Bt-Pboducts  AiO)  Wastb  Matbbials. 


Maize  cob        

10-7 

14 

2-4 

80-1 

54-9 

0-5 

Maize  germ     

10-7 

4-0 

98 

41 

64-0 

7-4 

Barley  screenings       ,. 

12-2 

8-6 

12-8 

7-8 

61-8 

2-8 

Maltspronts 

10-2 

6-7 

28-2 

10-7 

48-6 

1-7 

Brewer's  grains  (wet)            

Do           (diy) 

767 

10       6-4 

88 

126 

1-6 

8-2 

8-6 

19-9 

11-0 

61-7 

5-6 

Wheat  bran 

119 

6-8 

16-4 

90 

53-9 

4-0 

Wheat  middlings       

121 

8-8 

16^ 

4-6 

60-4 

4-0 

Wheat  shorts 

11-8 

4-6 

14-9 

7*4 

66-8 

4-5 

Wheat  screenings       

11-6 

29 

125 

4-9 

651 

80 

Cotton-seed  meal       

8-2 

7-2 

42-8 

6-6 

23-6 

131 

10-4 

2-6 

4-0 

44-4 

86-6 

20 

Linseed  meal  (old  process) 

9-2 

57 

82-9 

8-9 

85-4 

7-9 

I)o         (new  process) 

10-1 

6-8 

38*2 

96 

38-4 

8-0 
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Fencing. 

The  following  notes  are  from  •  Practical  Dairying  for  Australia,  and  the 
information  is  confirmed  bj  reports  furnished  during 'the  month  of  Decem- 
ber, 1896,  by  over  eighty  officers  stationed  in  country  districts. 

Fencing  has  been  subject  to  many  changes  during  the  last  twenty  years. 
Wire — ^plain  and  barbed,  iron  and  steel — now  has  an  important  part  in 
nearly  all  Australian  fencing.  The  man  who  has  no  money  to  buy  wire,  and 
not  sufficient  time  to  do  good  work  with  posts  and  rails,  must  perforce  be 
content  with  brush  fences,  which  are  merely  piles  of  timber,  large  and  small, 
placed  in  lines.  The  heavy  logs  are  drawn  into  position  by  bullocks  or 
fiorses,  and  the  light  stuff  piled  over  the  logs  until  there  is  a  rough  breast- 
work about  4  feet  in  height.  Many  a  good  paddock  has  been  enclosed  in 
this  way ;  but  where  capital  and  time  are  available  brush  fences  are  to  be 
avoided.  They  occupy  much  ground,  are  dangerous  when  fires  are  about, 
and  harbour  all  kinds  of  vermin.  Much  good  temporary  fencing  can  be  done 
with  saplings  used  in  various  ways. 

Autumn  is  the  best  season  to  fell  timber  for  farm  purposes.  One  of  the 
first  lessons  a  young  bushman  should  learn  is  how  to  fall  a  tree,  and  how 
the  tree  will  fall.  You  may  test  the  splitting  qualities  of  the  tree  by  taking 
a  chip  from  it  with  the  axe.  If  the  chip  shows  a  straight  grain  and  divides 
easily,  you  may  trust  the  tree  to  give  you  posts  or  rails.  It  will  require 
good  straight  timber  to  give  9  or  10-ft.  rails.  Many  trees  which  will  not 
do  this  will  be  good  enough  to  yield  posts,  say,  of  6^  to  7  feet  in  length. 
You  can  judge  by  the  appearance  of  the  branches  if  the  tree  is  sound  in  the 
heart.  A  practical  bushman  can  tell  a  hollow  tree  by  the  sound  which  is 
produced  by  a  tap  of  the  axe  on  the  trunk.  If  there  are  dead,  hollow 
branches  atop,  your  tree  is  certainly  hollow  in  the  trunk.  Commence  your 
falling  cut,  either  with  axe  or  saw,  on  the  side  the  tree  is  likely  to  fall. 
When  you  have  cut  half-way  through,  commence  at  the  other  side.  Wh«i 
your  tree  is  about  to  fall  do  not  bustle  yourself ;  keep  close  to  the  butt 
until  the  tree  is  fairly  canted,  then  take  your  tools  and  quickly  move  back 
some  yards  in  a  direction  opposite  to  that  in  which  the  tree  is  falling,  lest 
there  should  be  a  set-back  caused  by  a  jump  from  a  branch.  In  all  cases 
notch  a  ring  of  bark  off  the  trunk  before  sawing.  Split  your  tree-trunk 
from  the  top  end.  Mark  the  line  you  wish  the  division  to  take  by  using  a 
mallet  and  small  wedge.  When  you  have  the  line  marked,  which  means 
when  you  have  started  the  work  by  making  the  wedge  do  a  clear  line  of 
division,  you  can,  by  using  two  fine  wedges,  burst  the  log.  You  will  find 
that  once  the  log  is  quartered  or  divided  according  to  the  shape  presented^ 

*  By  J.  P.  Dowling,  asaisted  by  F.  McCaffrey,  Department  of  Agriculture,  1898. 
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that  the  b|icking  off  ia  au  easy  matter.  A  oommon  wedgo-axe  materiallj 
assists  the  splitter  in  his  work,  A  month  in  the  bush  with  a  good  preceptor 
will  leave  the  new  settler  with  a  mass  of  knowledge  of  a  kind  which  books 
cannot  impart. 

Look  at  the  settlements  around,  and  make  up  your  mind  as  to  which  are 
the  best  fences.  What  seems  good  enough  for  jour  purpose  measure  care- 
fully, and  make  your  gauges.  In  the  ordinary  two  and  three-railed  fences 
you  will  find  the  rails  about  9  feet  in  length,  so  that  two  panels  usually 
make  a  rod,  or  5^  yards.  The  top  of  the  top  rail  will  be  from  4  feet  to  4^ 
feet  from  the  ground.  The  distance  from  tne  top  of  the  post  to  the  top 
of  the  top  mortise  will  be  6  to  8  inches.  The  gauge  for  the  mortise-holes 
will  be  made  in  accordance  with  the  width  of  the  rails,  and  this  can  best 
be  done  by  the  observation  of  fences,  as  suggested.  Some  good  bushmen 
say  that  posts  placed  with  the  butt  ends  up  last  longer  than  others.  The 
depth  of  the  posts  in  the  ground  depends  on  the  nature  of  the  soil  and  the 
style  of  fence ;  18  to  48  inches  may  cover  the  range.  A  three-railer  post 
is  usually  24  inches  in  ground.  In  giving  out  a  contract  for  fencing  you 
will  require  written  i^reements  to  pass  between  the  parties,  stating  by  whom 
the  line  is  to  be  cleared,  the  dimensions  of  the  fence,  timber  to  be  used, 
depth  of  posts  in  ground,  and  how  posts  are  to  be  prepared,  how  the  timber 
and  other  material  is  to  be  hauled,  and  when  the  fence  is  to  be  completed. 
You  will  learn  from  the  Land  Agent  of  the  district  the  rules  regarding  the 
boundary  fences,  and  what  is  considered  in  a  legal  sense  a  fence.  It  is  well 
to  have  your  fencing  lines  well  clear  of  timber,  so  that  storms  may  not 
cause  vexatious  smashes ;  and  keep  dead  timber  ofE  the  line,  so  that  bush 
fires  may  be  the  more  easily  checked. 

Chock  and  log  fences,  zigzag  fences,  double  posts  and  saplings,  and  basket 
fences,  are  all  of  a  cheap  rough-and-ready  kind,  examples  of  which  may  be 
readily  seen  in  various  parts  of  this  Colony.  Some  of  them  can  be  made  so 
as  to  last  for  years,  but  for  the  greater  part  they  are  not  so  reliable  or 
economical  as  post  and  rail  or  post  and  wire  of  good  descriptions. 

In  some  of  the  central  districits  during  recent  years  good  dividing  fences 
have  been  made  with  posts  erected  10  feet  apart,  4^  feet  out  of  ground,  and 
three  barbed  wires  stapled  on  to  the  posts.  Barbed  wire  is  about  13s.  to  ICs. 
per  cwt.  in  Sydney,  and  a  cwt.  will  reach  from  460  to  650  yards.  Put  the  cost 
landed  on  the  farm  with  staples  down  as  20s.  per  cwt.,  and  it  will  be  seen 
that  quarter  of  a  mile  of  such  fencing  will  cost  for  wire  not  more  than  £3. 
Post  and  rail  ordinary  fences  vary  in  cost  from  2s.  6d.  to  78.  per  rod. 

For  barbed- wire  fencing  the  posts,  8  in.  x  4  in.,  are  4^  feet  out  of  ground, 
and  22  inches  in.  Three  barbed  wires  are  stretched  and  fixed  so  that  the 
spaces  are  exactly  18  inches  each.  The  lower  wire  is  stapled  on  to  the 
post  18  inches  from  the  ground.  The  middle  wire  is  stapled  18  inches 
trom  the  lower  one,  and  the  top  wire,  which  is  the  last  put  on,  is  stretched 
along  the  top  of  the  posts,  to  which  it  is  secured  hj  ties  of  wire.  A  staple 
will  not  hold  in  the  top  of  a  post,  as  it  has  to  be  driven  with  the  grain  of  the 
wood.  To  overcome  this  a  hole  is  bored  3  inches  below  the  top  through  the 
post,  and  through  this  hole  a  fine  wire,  No.  14,  is  passed,  with  which  the 
barbed  wire  is  tied,  so  that  it  rests  on  the  posts. 

This  three- wire  fence  will  do  well  for  cattle.  If  you  desire  to  make  it 
sheep  proof,  bore  the  posts  for  three  ordinary  wires,  so  that  the  position  of 
the  six  wires  will  be  as  follows : — Ascending  from  the  ground  line,  6  inches 
up  a  plain  wire,  6  inches  a  plain  wire,  6  inches  a  barb  wire,  9  inches  a  plain 
wire,  9  inches  a  barb  wire,  and  18  inches  a  barb  wire;  total  for  six  wires, 
4J  feet.    The  line  for  such  a  fence  of  three  wires  was  cleared,  all  the  splitting, 
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carting,  and  erecting  done  at  1b.  9id.  per  rod.  There  were  two  posts  to  the 
rod.  No.  14  wire  was  used  to  tie  the  top  wire  to  the  posts.  The  straining 
posts  were  3  feet  in  ground. 

The  best  of  all  woods  for  the  man  who,  re^rdless  of  a  little  extra  expense, 
wishes  to  put  up  an  AI  fence  is  ironbark.  Posts,  8  x  4,  2  feet  in  the  ground, 
and  charred ;  9-ft.  panels,  seven  wires,  straining  posts  12  in.  all  over  and  3D 
panels  apart,  and  you  have  a  fence  that  will  last  until  an  earthquake  comes 
along  the  line. 

The  cost  depends,  as  in  all  other  cases,  on  local  conditions,  distance  stuff 
has  to  be  drawn,  cost  of  carriage  of  wire,  labour,  &c.  But  it  will  not  be  very 
far  out  to  average  the  total  for  erection  at,  for  inland  districts  where  good 
splitting  ironbark  is  becoming  scarce,  £28  per  mile.  On  the  table-lands  the 
same  description  of  fence  can  be  erected  with  stringybark  for  £22,  bar,  of 
course,  cost  of  wire.  In  inland  Australia  perhaps  the  main  fencing  timber 
is  box  (both  narrow  and  broad  leafed),  with  pine,  ironbark,  and  belar  to 
follow.  For  a  long  time  there  was  a  prejudice  against  pine  as  compared 
with  hardwood.  But  posts  of  the  cypress  pine  have  been  taken  up  as  sound 
as  a  roach,  bar  an  inch  of  shell,  after  being  in  the  ground  15  years.  If  they 
had  been  charred,  doubtless  the  whole  of  the  2  ft.  in  the  earth  would  have 
been  sound  throughout.  "With  plenty  of  timber  in  your  post — say  9  x  4  J  in., 
and  good,  sound  hardwood  strainers  at  every  25  panels,  you  have  a  fence 
that  will  last  for  generations.  Posts  should  be  9  feet  apart,  charred,  and, 
above  all,  barked.  Never  was  falser  economy  in  the  long  run  than  the 
attempt  to  save  a  pound  or  two  per  mile  in  20-ft.  panels  and  tremendous 
lengths  of  strains. 

Pine,  too,  is  the  easiest  wood  in  the  bush  to  work.  You  can  get  your  posts 
for  lOs.  a  hundred  as  against  £1  or  25s.  for  hardwood.  Pastoralists,  as  a  rule, 
have  now  fully  recognised  its  capabilities  as  a  fencing  timber.  Of  course, 
for  rails  it  is  comparatively  useless.  Belar  is  mostly  only  used  when  no 
other  suitable  wood  is  procurable.  It  splits  badly  in  the  summer  heats,  is, 
when  seasoned,  hard  to  work,  and  does  not  stand  the  ground  well. 

Myall,  yarran,  gidyea,  boree  are  certainly  used  as  posts,  but  only  when 
nothing  else  is  procurable.  They  are,  as  a  rule,  gnarled,  knotty,  uncomfort- 
able timbers  to  do  anything  with,  and  it  is  difficult  to  make  a  job  look  well 
where  they  have  been  employed.  Of  all  fences  the  post-and-rail  is  the  most 
expensive.  It  is  also  in  many  districts,  especially  the  sheep  ones,  becoming 
a  thing  of  the  past.  Before  the  advent  of  wire  brought  about  such  a  change 
the  man  who  could  afPord  it  erected  proof  fences  of  five  and  six  rails  ;  those 
who  could  not,  put  up  brush  or  log.  It  is  a  rarity  now  to  come  across  a  new 
four-rail  fence. 

The  battened  skeleton  fence  of  four,  five,  or  six  wires  with  15-ft.  panels, 
there  being  two  or  three  battens  attached  to  the  wire  between  each  post,  is 
a  barrier  which  has  recently  been  popular,  but  it  is  not  what  a  dairyman 
should  erect. 

A  good  boundary  fence  for  cattle  can  be  made  with  a  top-rail  and  three 
wires.  Posts  in  ordinary  country  should  be  in  ground  about  2  ft.  Where 
black  soil  forms  part  of  the  farm,  2  ft.  6  in.  will  not  be  too  deep  for  post 
holes,  as  the  fences  are  apt  to  sa^  after  rain.  Bails  should  be  10  ft.  long, 
well  shouldered,  and  lapping  a  dear  6  in.  through  the  mortise,  filling  the 
latter  completely,  side  and  end.  The  man  who  has  this  boundary  need  not 
be  afraid  either  of  his  own  stock  getting  out  or  stragglers  coming  in.  For 
cattle  three  wires  are  generally  enough,  but  for  sheep,  even  under  the  top 
rail,  less  than  six  are  not  of  much  use,  and  for  crossbreda  at  least  eight  wires 
are  necessary. 
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Throughout  the  Great  Table-land,  extending  north  and  south  at  a  distance 
of  from  30  to  100  miles  from  the  coast,  timber  is  plentiful  and  labour  cheap, 
especially  that  of  the  bushman. 

In  this  wide  range  of  country  grow  trees  of  every  description,  both 
eucalypts  and  others,  many  of  them  as  yet  but  slightly  known,  and  flourishing 
deep  in  the  gloomy  recesses  of  the  coastal  scrubs*  These  latter,  growing 
straight  as  a  gun-barrel  to  an  enormous  height,  and  splitting  like  a  match,  are 
not  the  best  timber  for  fencing.  They  are  all  sap^  cutting  like  cheese,  and 
lasting  about  as  long.  After  many  trials,  land-holders  throughout  the  table- 
land have  pinned  their  faith  to  the  stringybark.  It  grows  plentifully  nearly 
everywhere,  and  in  many  places  for  miles  posts  can  be  split  right  along  the 
.  line.  The  average  cost  of  erecting  a  top-rail  fence  with  wires  in  these  regions 
is  about  £25  per  mile: 

Properly  erected,  this  is  an  ideal  fence  for  the  small  cattle-holders- 'who 
abound  in  the  table-land,  not  only  as  a  boundary,  but  for  subdividing  into 
the  small  paddocks  which  the  business,  for  instance,  of  the  dairy  farmer 
should  necessitate.  "Should"  is  written  here,  because  in  far  too  many 
instances  subdividing  sufficiently  is  entirely  neglected,  and,  in  place  of  a 
dozen  small  paddocks,  two  or  three  large  ones  are  deemed  sufficient,  even 
in  what  are  looked  upon  as  model  farms. 

Six  wires,  No.  6  or  7,  the  spaces  from  the  ground  being  10,  4i,  4i,  5 J,  10, 
and  12  inches,  posts  a  rod  apart,  is  a  fence  which  has  been  much  used  for 
sheep  and  cattle.  Straining  and  erecting  generally  is  a  trade  which  cannot 
easily  be  learned  from  a  book.*  A  roller  B  ft.  long  and  4  in.  in  diameter, 
worked  by  an  iron  pin  or  pins  put  through  the  roller,  will  do  rough  bush 
work.  Boring  is  done  with  ordinary  small  augers,  or  with  frames  and 
augers ;  straining  posts  are  put  deeply  in  the  ground,  and  are  fitted  with 
stays.  A  few  miles  of  journeying  in  the  interior  will  give  object  lessons  in 
fencing. 

The  farmer  should  keep  a  watchful  eye  on  his  fences,  and  recollect  that 
wire  fences  will  often  require  straining  and  repairs. 

Eemember  that,  at  their  best,  slip-rails  are  nothing  more  than  make- 
shifts. The  time  necessary  in  lifting  the  rails  up  and  down  can  easily  be 
devoted  to  some  useful  purpose.  Have  gates  where  openings  are  necessary. 
About  11  feet  is  a  fair  width  for  the  passage  of  cattle,  sheep,  or  drays. 
Four  bars  of  inch  hardwood,  mortised  into  stout  heads  with  a  couple  of 
strong  lateral  stays,  bolted  right  through,  make  a  capital  gate.  Never  hang 
gates  on  the  posts  of  the  fence.  They  are  sure  in  such  case  to  either  lift 
or  fall — in  fact,  follow  every'  caprice  of  the  fence  itself.  But  if  a  couple  of 
stout  posts  are  sunk  alongside  the  wire  or  top-rail  ones,  as  the  case  may  be, 
and  the  gates  hung  thereon,  they  will  last  twice  as  long  as  if  attached  to  the 
fence  itself.  A  bushman's  charge  for  a  6-f  t.  G-in.  gate  is  generally  from  7s.  6d . 
to  10s.  Many  selectors  make  their  own.  If  a  man  isn't  "handy  "with 
tools,  it  is  far  better  to  pay  someone  who  is  to  make  the  farm  gates.  The 
following  is  said  to  be  an  excellent  means  of  preserving  posts  about  the 
homestead,  and  has  also  the  merit  of  being  cheap  : — Take  boiled  linseed  oil, 
stir  in  pulverised  charcoal  to  the  consistency  of  paint,  and  with  an  ordinary 
paint  brush  give  a  coating  to  the  portion  of  eaeh  post  that  is  to  be  placed  in 
the  ground.  It  also  acts  as  a  preservative  for  timber  that  is  exposed  to  the 
air.     The  cost  of  treating  posts  with  this  mixture  is  about  3d.  per  dozen. 


•  See  p.  132. 
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Fig.L        ng.-i. 


Fig.  4. 


FlK.  8. 


*  Straining  the  Wire  : — A  simple  method  of  atraining  the  wire  is  by  means  of  a 
forked  stick  with  a  little  lever,  as  shown  in  figs.  1  and  2.  A  hole  just  large  enough  for 
the  wire  is  bored  at  A.  The  end  of  the  wire  (according  to  thickness  of  post)  is  drawn 
through  the  straining  post  and  inserted  in  the  hole  A,  see  fig.  3.  The  forked  stick  is 
then  wound  round  by  means  of  the  fork  and  the  lever  until  the  proper  tension  is  secured, 
the  spindle  being  jambed  hard  against  the  straining  post,  fig.  4.  A  wooden  or  iron  wedge 
made  to  fit  tight  is  then  driven  in  at  B.  This  holds  the  wire  while  the  spindle  is 
gradually  unwound  and  brought  round  the  post,  when,  to  make  it  fit  close  against  the 
post,  the  wire  is  tapped.  The  end  of  the  wire  is  then  put  in  a  turn  round  the  main 
wire.  A  small  bar,  fig.  5,  with  eyelet  hole,  is  then  threaded  on  and  run  close  to 
the  post.  The  bar  is  wound  round  the  wire  in  corkscrew  fashion,  which  will  make 
a  tight  and  neat  job.  If  the  line  of  posts  is,  say,  over  fifty  posts,  it  is  advisable  to  strain 
and  plug  each  end  before  finally  fastening.  But  it  is  best  to  adhere  to  thirty-panel 
strainers.  It  is  not  advisable  to  bore  the  posts  before  they  are  in  the  ground  because  in 
erecting,  the  holes  are  likely  to  get  out  of  line  which  causes  difficulty  in  drawing  the  wire. 
Start  unreeling  from  the  inside  of  the  coiL  The  wire  comes  out  more  readily,  and 
is  not  so  likely  to  tangle  and  kink.  In  opening  a  coil  be  careful  to  file  the  binding 
with  the  run  of  the  coil,  otherwise  theie  is  risk  of  nicking  the  wire  with  the  file,  and  a 
file-nick  ever  so  slight  will  cause  the  wire  to  snap  when  strained. — ^£.H.,  Practiosl 
Fencer. 


Digitized  byCjOOQlC 


Fami  Section. 


183 


Best  drawn  fencing  wire  fluctuates  in  price.  It  ranges  from  about  £8  to 
£9  a  ton  in  Sydney,  according  to  quantities  required.  The  following  table 
shows  quantities  and  weights  needed  for  a  mile  of  fencing : — 


Weiffht 

per 

Mile. 

Weight  of  Fence  per  Mile  for 

NuSGr. 

Yarda 

percwt. 

Breaking 

Strain. 

Diameter. 

awirei. 

S  Wires. 

4  Wires. 

6  Wires. 

lb. 

yards. 

lb. 

cwt.  qr.  lb. 

owt.  qr.  lb. 

cwt. 

qr.  lb. 

cwt.  qr.  lb. 

4 

714 

276 

2,197 

0-240 

12    3    0 

19    0  14 

25 

2    0 

31    3  14 

5 

696 

332 

1,830 

0-220 

10    2  14 

15    3  21 

21 

1     0 

26    2    7 

6 

495 

397 

1,628 

0-200 

8    3  10 

13    1     1     17 

220 

22    0  11 

7 

412 

479 

1.268 

0-185 

7     1  12 

11    0    4  1  14 

2  24 

18     1  16 

8 

344 

573 

1,060 

0-170 

6    0  16 

9    0  24     12 

1     4 

15    1  12 

9 

290 

680 

893 

0155 

6    0  20 

7    3    2     10 

1  12 

12    3  22 

10 

241 

819 

741 

0140 

4     1     6 

6    1  23 

8 

2  12 

10    3    1 

11 

186 

1,059 

673 

0125 

3    1     8 

4    3  26 

6 

2  16 

8    1    6 

12 

142 

1,393 

436 

0110 

2    2    4 

3    3    6 

5 

0    8 

6    1  10 

Clearing. 

The  first  consideration  of  the  beginner  who  has  selected  his  site  is  how  to 
clear  the  area  for  cultivation.  It  is  a  great  mistake  to  undertake  the  clearing 
of  a  greater  area  than  can  be  thoroughly  accomplished.  A  few  roots  or  old 
stumps  that  do  not  seem  worth  taking  out  are  often  the  ruin  of  a  plough, 
and  as  thej  have  to  come  out  soon  or  later,  it  will  be  found  cheaper  to  go 
over  the  area  carefully  and  remove  everything  that  is  likely  to  form  an  im- 
pediment to  cultivation.  Where  timber  is  very  heavy,  it  is  often  the  practice 
to  ringbark  the  trees  and  let  them  rot  out.  But  this  is  a  slow  and  slovenly 
method,  and  the  standing  trees  are  a  continual  source  of  trouble  and  expense. 
It  is  far  more  economical  to  clear  the  area  thoroughly  bit  by  bit  as  it  is 
required  for  cultivation. 

The  timber  that  is  grubbed  out  can  nearly  always  be  utilised  for  fencing 
and  other  purposes,  as  well  as  firewood. 

Methods  of  Clearing. — First  dig  round  the  base  of  the  trees  until  the  main 
roots  are  well  exposed.  Then  cut  each  large  root  through.  When  all  the 
trees  or  a  large  portion  are  ready,  all  that  is  required  is  a  bullock  team  and 
a  strong  wire  rope.  Attach  the  team  to  one  end  of  a  log  and  one  end  of  the 
wire  rope  to  the  other,  and  connect  the  rope  with  the  trunk  or  central 
branches  of  the  tree  as  high  aj9  you  conveniently  can.  This  is  best  done  by 
using  a  ladder.  Care,  of  course,  should  be  taken  that  the  rope  should  be 
attached  so  that  the  tree  will  not  break  off  :  Provided  that  the  grubbing  has 
been  properly  done,  no  difficulty  will  be  found  in  pulling  the  trees  down. 
When  the  trees  are  down,  saw  out  logs  of  about  6  ft.  6  in.  long,  for  splitting 
into  posts.  Then  cut  up  what  you  require  for  firewood,  and  burn  the 
remainder.  Bun  the  roots,  and  take  out  the  tap  root  fully  I  foot  deep.  Too 
much  care  cannot  be  given  to  this,  as  great  damage  is  done  to  ploughs 
through  their  coming  in  contact  with  heavy  roots.  If  the  timber  on  the 
land  intended  for  cultivation  has  been  rung,  and  is  quite  dry,  most  of  it  can 
be  burned  out  if  the  trees  are  dug  round  and  a  fire  lighted  at  the  base. 

Contracts  for  clearing  are  now  taken  at  a  very  low  rate,  and  if  one  can 
afford  it,  it  is  wise  to  clear  by  contract,  as  often  the  work  can  be  done  very 
cheaply  by  experienced  hands. 
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Cultivation. 

As  pointed  out  in  the  preface  to  this  work,  variety  of  soil  and  natural 
conditions  make  it  almost  impossible  for  any  one  to  furnish  definite  advice 
as  to  the  best  manner  of  cultivating  any  particular  area  unless  he  be  on  the 
spot.  The  way  out  of  the  difficulty  is  for  the  intending  cultivator  to  make 
himself  acquainted  with  some  of  the  main  principles  that  are  likely  to 
.  influence  his  operations ;  and  it  is  thought  that  the  following  extracts  from 
an  article  which  appeared  in  a  recent  number  of  the  Agricultural  Oazette, 
by  Mr.  A.  M.  Howell,  will  do  much  to  dissipate  many  of  the  mysteries  that 
enshroud  the  subject. 

Why  we  Cultivate  the  Soil. 

Let  us  inquire  first  why  or  for  what  reason  or  purpose  do  we  cultivate  the 
soil ;  why  not  just  dig  little  holes  in  the  paddock,  put  a  few  seeds  in  each, 
cover  them  with  earth,  and  just  let  'em  grow,  without  previous  or  further 
bother  ?  There  they  are,  why  can't  they  grow  and  produce  a  crop  ^vithout 
all  this  stir  with  the  plough,  cultivator,  and  hoe  ?  "What's  the  good  of  it ; 
how  does  it  benefit  growing  plants  ? 

Doubtless  this  is  one  of  the  first  questions  that  many  New  South  Wales 
farmers  ought  to  wrestle  with.  It  is  an  inviting  one,  indeed,  for  many  tillers 
of  the  soil  in  all  countries,  more  or  less,  according  to  individual  knowledge 
and  advancement,  dependent  to  a  large  extent  upon  the  *' state  of  the 
country"  in  agricultural  progress.  But  it  is  especially  a  question  of  vital 
concern  to  all  who  live  in  so  dry  a  climate  as  that  of  this  province. 

Deep  Soil  and  Moisture. 

A  goodly  number  of  farmers  declare  that  they  dare  not  plough  their  lands 
deep  because  it  opens  the  way  downward  for  the  rain  when  it  falls  to  "  get 
away."  Their  idea  is  to  catch  and  hold  it  all  in  one  thin  layer  of  soil  on  top» 
where  the  roots  of  plants  can  reach  it.  Has  it  never  occurred  to  those  who 
hold  this  erroneous  view  that  the  roots  of  plants  follow  moisture  as  well  as 

I)lant  Eood  downward  to  very  considerable  depths  ?  To  talk  of  subsoiling 
and  18  to  24  inches  deep  is,  to  this  school  of  farmers,  to  talk  sheer  nonsense. 
And  then,  in  addition  to  deep  subsoiling,  to  suggest  drainage,  by  ditches  or 
otherwise,  of  land  that  rarely  gets  enough  rain  in  summer  to  produce  a  full 
crop,  is,  to  use  a  phrase  common  in  America,  "  piling  on  the  agony." 

Let  us  in  this  connection  apply  a  little  reasoning  to  the  subject  of  properly 
preparing  the  soil  and  putting  it  in  some  sort  of  condition  that  it  may 
reasonably  be  expected  to  yield  remunerative  returns,  even  in  a  dry  climate 
in  a  dry  season — a  season  of  only  moderate  rainfall  during  the  growing 
period,  which  may  mean  two  or  three  fairly  good  showers  within  about  100 
days.  Perhaps,  to  discuss  what  is  deemed  the  proper  course  to  pursue  will 
abridge  matters,  and  better  serve  to  show  the  futility  of  the  plan  of  catching 
and  holding  the  rain  at  the  surface  by  not  breaking  the  subsoil. 

Air,  Water,  and  Drainage. 

In  the  first  place  let  the  assertion  be  carefully  noted  that  air  is  as  necessary 
to  the  growth  of  all  ordinary  crops  as  water.  Plants  cannot  live  without  it. 
It  is  to  be  feared — nay,  it  is  literally  true— that  very  many  farmers  are 
utterly  oblivious  of  this  fundamental  fact.  Nevertheless  it  stands  boldly 
out  as  one  of  the  very  ground  principles  of  advanced  agriculture  that  the 
roots  of  plants  must  have  air  or  they  cannot  grow — that  is,  all  our  field  crops 
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except  Bucli  as  are  aquatic  by  nature.  Exclude  the  air  from  the  roots  of 
plants  by  any  means  whatsoever — by  a  solidly  compacted  impervious  soil,  or 
shut  it  out  by  constant  saturation  with  water)  and  the  inevitable  result  is  the 
same  in  either  case,  suffocation,  asphyxiation,  or  drowjiing,  which  are  all 
practically  one  and  the  same.  The  plants  languish  and  die,  or  drivel  into 
Tinfruitf  uloess.  All  experience  and  actual  experiments  prove  it,  and  in  cases 
of  partial  suffocation,  as  by  poor  or  imperfect  cultivation  and  little  or  no 
leration  of  the  soil,  or  partial  water-logging  in  seasons  of  excessive  rainfall 
and  no  drainage,  the  damage  to  the  crop  is  in  direct  ratio  to  the  extent  of 
the  retarding  and  destroying  evil.  The  beauty  of  it  is  that  draining  and 
oj>ening  up  the  soil  to  whatever  depth  it  is  possible  to  plough  it  obviate  the 
trouble  in  either  case  by  letting  in  and  out  both  air  and  water.  Draining  of 
course  prevents  saturation.  The  question  of  necessity  for  drainage  depends 
largely  upon  the  character  of  the  underlying  strata.  If  of  decomposed 
granite  or  other  open  formation  an  excess  of  water  will  soon  pass  down, 
followed  by  a  sufficient  inrush  of  air ;  if  of  close  waxy  clay  the  excess  will 
be  very  slow  in  its  descent  and  iniury  to  the  crop  will  result.  It  is  obvious 
that  the  latter  soil  especially  should  have  efficient  drainage. 

The  Effects  of  Drainage. 

It  may  be  noted  at  this  point  that  drains,  be  they  ditches  at  intervals, 
under-ground  tiling  or  box  tubes,  blind  ditches  (ditches  systematically  filled 
with  logs  of  wood,  poles  and  brush,  and  covered  over  with  earth)  or  others, 
do  not  do  more  than  carry  away  the  excess  of  water  from  the  soil.  They  do 
not  dry  out  the  soil  as  many  thoughtlessly  believe.  There  is  no  flow  of 
water  through  drains  after  the  excess,  in  the  strictly  proper  sense  of  the 
word,  has  passed  off.  After  this  has  been  done  the  soil  then  holds  in  its 
minute  interstices  all  the  water  that  the  roots  of  plants  require,  and  as  much 
as  they  should  have,  with  due  regard  for  healthy  growth.  This  residue, 
constituting  the  adequate  and  proper  supply,  does  not  travel  downward. 
It  remains  by  adhesion  to  soil  particles  in  the  soil  interstices  until  sucked  up 
by  the  roots  of  the  crop,  or  is  drawn  to  the  surface  by  capillary  force  and 
evaporated  into  the  air.  The  soil  in  the  condition  just  described  is  now,  if 
previously  well  broken,  in  fine  order,  containing  a  sufficiency  of  both  water 
and  air,  and  with  favourable  sunshine  the  crop  occupying  it  will  "  fairly 
jump." 

Air  Supplies  Moisture. 

In  a  deep  finely  divided  soil  into  which  air  can  percolate  freely  the  amount 
of  water  carried  into  the  soil  by  the  air,  although  invisible  to  the  eye  and 
perhaps  to  the  feel,  is  very  considerable.  The  fact  that  crops  are  greatly 
nourished  from  this  source  is  but  little  known  or  appreciated  by  many 
farmers.  Without  this  dernier  ressort  many  crops  that  are  by  it  tided  over 
a  serious  drought,  until  rain  comes  to  the  rescue,  would  famish  and  die. 
Hence  the  inestimable  value  of  a  deep  finely  pulverized  soil  well  supplied  with 
humus  (vegetable  matter).  Were  the  importance  of  the  subject  generally 
understood  farmers  would  be  more  careful  and  thorough  in  the  preparation 
of  their  soils  for  all  crops.  Especially  is  it  desirable  on  this  account  that 
high-lying  uplands,  which  are  severely  subjected  to  the  sun's  rays  and  to  the 
hot,  drying  winds,  should  be  prepared  ia  the  most  thorough  manner  before 
they  are  planted  or  sown  to  any  crop. 

There  is  water  in  the  air  at  all  times  and  at  all  places  in  the  form  of 
unseen  vapour.  It  is  the  source  of  dew  which  is  condensed  from  this  vapour 
right  where  it  is  observed  in  the  early  morning.    Instead  of  falling  from  the 
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heayens,  as  many  suppose,  it  is  the  warm,  watery  vapour  of  the  air,  con- 
densed into  actual  water  by  coming  in  contact  with  the  surface  of  the  cooled 
earth  during  the  night.  Is  it  not  plain,  therefore,  that  if  the  water-carryini; 
air  be  permitted  to  circulate  freely  through  the  soil  during  the  night,  it 
supplies  the  thirsty  plants'  roots  with  a  refreshing  drink  that  strengthens 
and  invigorates  them,  and  enables  them  to  hold  up  against  the  next  day's 
parching  sun  ?  Says  Johnston,  "  In  the  hottest  and  most  drying  weather 
the  soil  has  seasons  of  respite  from  the  scorching  influence  of  the  sun. 
During  the  cooler  season  of  the  night,  even  when  no  perceptible  dew  falls, 
it  has  the  power  of  extracting  from  the  air  a  portion  ox  the  moisture  it  had 
lost  during  the  day.  Perfectly  pure  sand  posseitses  this  power  in  the  least 
degree ;  it  absorbs  little  or  no  moisture  from  the  air.  A  stiff  clay,  on  the 
other  hand,  will  in  a  single  night  absorb  sometimes  a  thirtieth  part  of  its 
own  weight,  and  a  dry  peat  as  much  as  one-twelfth  of  its  own  weight ;  and 
generally  the  quantity  thus  drunk  in  by  soils  of  various  qualities  is 
dependent  upon  the  proportions  of  clay  and  vegetable  matter  which  they 
severally  contain.  Humus  has  the  greatest  power  of  absorbing  moisture  from 
the  air.  The  addition,  therefore,  of  a  manure  containing  lartre  quantities  of 
organic  matter,  as  farmyard  manure,  increases  this  power  in  the  soil." 

Other  scientific  authorities  of  renown  support  these  views  from  experi- 
ments made  by  themselves.  All  favour  the  deep  breaking  of  the  soil  and 
the  supplying  of  humus  in  large  quantities. 

The  Oood  of  Deep  FlotLghing. 

In  view  of  the  foregoing  data  and  utterances  from  the  highest  authorities,^ 
can  there  be  left  any  doubt  in  the  minds  of  any  who  read  them  that  the 
thing  to  do  to  combat  drought  is  to  deepen  the  soil  by  subsoiling,  and  to 
provide  it  with  all  the  vegetable  matter  that  can  be  scraped  up  from  all 
sources  ?  Subsoiling  very  greatly  enlarges  the  capacity  of  the  soil  for 
receiving,  holding,  and  utilising  both  water  and  air.  The  advantages  of  deep 
soils  and  deep  stirring  may  be  summed  up  as  follows  : — The  deeper  the  soil 
the  greater  the  quantity  of  water  it  can  take  in  and  retain,  the  longer  it 
will  sustain  plant  life,  the  better  does  it  perform  the  function  of  chemically 
decomposing  new  materials  into  available  plant-food,  and  the  more  easy  is  it 
kept  in  the  very  best  state  of  tilth. 

Hard-pan  and  Capillarity. 

An  open  and  well-cultivated  soil  has  also  great  power  to  draw  water  from 
lower  depths  by  the  force  of  capillary  attraction,  and  in  the  underlying 
strata  of  many  soils  there  is  an  abundant  supply  only  a  few  feet  down,  or 
continuous  with  increasing  density  from  the  topsoil  downward.  There  is  no 
doubt  whatever  that  soils  and  crops  receive  very  material  aqueous  nourish- 
ment from  this  source  during  seasons  of  dry  weather. 

This  power  of  the  soil  to  suck  np  water  from  below  is  seriously  crippled, 
however,  in  very  many  instances  by  what  is  termed  "  hard-pan."  Indeed^ 
hard-pan  is  a  common  evil,  especially  among  the  many  who  are  afraid  to 
plougn  deep,  through  fear  that  they  will  puncture  the  bottom  and  let  the 
water  out.  Now  this  bottom,  or  hard-pan,  will  be  formed  at  whatever  depth 
the  soil  is  continuously  ploughed  to.  This  being  unquestionably  true,  why 
not  place  it  as  low  down  as  possible — 18  inches  instead  of  4  to  8  inches,  and 
thus  make  the  soil  the  former  instead  of  the  latter  depth  P  "Will  not  the 
capacity  of  the  soil  thus  be  quadrupled,  or  more  than  doubled  for  holding 
moisture,  and  for  production?    Best  assured  the  hard-pan  will  be  and 


Digitized  byCjOOQlC 


Farm  Section.  137 


remain  just  where  you  place  it  by  ploughing  every  time  to  the  »ame  depth , 
the  point  of  the  plough  scraping  over  and  plastering,  as  if  with  a  trowel, 
the  same  under-surface  every  time  the  land  is  broken.  This  hard-pan,  at 
whatever  depth  it  may  be,  soon  becomes,  in  tenacious  soils,  practically 
impervious  to  water  and  air,  upward  or  downward,  and  to  the  roots  of  plants 
It  therefore  measures  the  depth  and  capacity  of  the  soil  in  which  your  crop 
must  grow.  The  deeper  the  soil  above  the  hard*pan  crust,  and  the  more 
finely  pulverised,  the  greater  is  its  efficiency,  in  several  senses,  to  support  a 
crop  and  bring  it  to  maturity. 

Subsoiling. 

No  intelligent,  thoughtful  farmer  need  be  reminded  that  the  subsoil  should 
only  be  broken  and  let  remain  in  its  place,  and  in  no  case  brought  up  and 
admixed  with  the  topsoil.  In  the  course  of  several  years*  cultivation, 
portions  of  the  topsoil  will  have  slowljr  worked  downward  and  become 
partially  enmassed  with  the  broken  subsoil,  which  in  the  meantime  will  have 
been  acted  upon  by  air  and  water  and  frost,  and  become  chemically  and 
mechanically  transformed  into  "  good  "  soil.  The  result  will  be  that  you 
have  a  good  soil  down  to  hard-pan  as  deep  as  you  choose  to  make  it — a  soil 
that,  if  deep  enough,  will  carry  the  crop  safely  through  any  ordinary 
drought. 

The  Subsoil  Floug:li. 

The  subsoil  plough  should  be  a  thin,  sickle-like  coulter,  hooking  forward, 
with  a  keen,  piercing  point  that  will,  if  properly  set,  pass  through  the  soil  in 
an  almost  horizontal  position.  The  point  should  be  only  slightly  winged  or 
flanged — ^the  narrower  the  less  the  resistance  of  the  soil,  and  the  deeper  it 
may  be  made  to  run.  Imagine  a  gigantic  fish-hook,  with  its  shank  strapped 
to  a  6-foot  beam  of  timber  with  handles,  and  you  have  the  proper  conception 
of  a  good  subsoil  plough.  This  implement  should  follow  in  the  same  furrow 
immediately  behind  a  isingle -furrow  turn-plough.  SSubsoiling  should  be  done 
in  two  directions,  at  right  angles  or  diagonals  for  the  best  results,  which  in 
a  soil  either  naturally  or  artificially  drained — at  least,  not  water-logged,  will 
show  themselves  the  first  year  in  a  marked  degree. 

Further  remarks,  upon  the  importance  and  value  of  deep  and  the  most 
thorough  br3aking  up  of  the  soil,  with  drainage  where  necessary,  aa  above 
indicated,  would  seem  to  be  a  waste  of  argument  and  space.  The  old  saying 
that  "  good  preparation  is  half  cultivation  "  falls  far  short  of  the  mark.  It 
is  considerably  more  than  half  in  the  valuation  of  results.  Let  it  be  said,  in 
concluding  this  branch  of  the  subject,  that  it  is  to  be  sincerely  hoped  that 
the  old  and  the  too  common  notion  of  shallow  cultivation  for  the  conservation 
of  moisture  for  a  growing  crop,  more  especially  in  this  dry  climate,  will  soon 
pass  into  the  category  of  antiquities. 

Shallow  Summer  Tillage. 

The  summer  treatment  of  crops  should,  of  course,  be  shallow — ^the  mere 
sweeping  of  the  immediate  top  surface.  This  is  not,  properly  speaking,  the 
cultivation  of  the  crop,  but  protecting  it  from  the  inroads  of  its  natural 
vegetable  enemies,  grass  and  weeds,  and  preventing  the  escape  of  the  moisture 
that  the  first  and  real  cultivation  has  provided.  Surface  sweej^ing  thus  per- 
formed with  the  cultivator  (scarifier)  serves  to  mulch  the  soil  with  a  thin 
layer  of  dry  earth  or  dust,  through  which  air  percolates  downwards  into  the 
soil,  and  which  largely  prevents  evaporation  under  a  hot  sun.    The  method 
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is  the  generally  recognised  practice  in  the  Cotton  States  of  America  where, 
notwithstanding  the  usual  ample  rainfall,  destructive  droughts  often  occur 
during  the  growing  period,  ana  evaporation  is  rapid  from  the  light  sandy 
soils  of  the  cotton  plantations.  The  sweeping  of  the  surface  is  done  as  often 
as  the  force  employed  can  go  over  the  crop  of  the  farm,  even  when  no  rain 
has  intervened,  and  when  the  inexperienced  would  deem  it  a  profitless  and 
utterly  useless  expenditure  of  time  and  labour.  Years  of  trial,  however,  hav^e 
proved  its  efficacy  in  attaining  the  results  aimed  at.  It  can  hardly  be  ques- 
tioned that  the  cultivated  crops  in  this  climate  are  as  largely  benefited  by  it, 
when  the  drought  is  on,  as  the  cotton  of  the  States.  Every  farmer  ought  to 
test  the  matter  by  experiment. 

The  Use  or  Non-use  of  Manure. 

It  is  easy  to  se^  that  in  such  a  hot  climate  as  that  of  New  South  Wales, 
and  especially  where  the  cultivation  is  comparatively  shallow — often  not  more 
than  4  inches — that  the  use  oi  fresh  animal  manures  and  highly  ammoniated 
fertilizers  may  be  injurious  if  applied  to  the  soil  in  the  spring,  just  before  the 
crop  is  planted  or  sown,  causing  the  plants  to  burn  or  "  fire"  in  the  absence 
of  sufficient  moisture.  Such  manures  generate  in  the  soil  considerable  heat, 
which  is  not  only  not  needed  but  is  decidedly  hurtful  to  tender  vegetation, 
the  soil  being  perhaps  already  too  hot  for  it  naturally,  under  the  generally- 
prevalent  circumstances  of  dry  soil,  comparatively  dry  atmosphere,  with  the 
mercury  above  100°  F.  What  then  is  to  be  done  with  the  considerable 
quantities  of  valuable  fertilising  materials  to  be  seen  on  almost  every  farm.  ? 
What  is  the  proper  course  to  pursue  to  utilise  this  natural  product,  every 
pound  or  shovelful  of  which  has  a  money  value  in  almost  every  country  on 
the  globe  ?  The  study  of  most  peoples  is  how  to  convert  all  such  natural 
resources  into  available  wealth,  and  let  nothing  go  to  waste.  The  English  or 
American  farmer  whose  soil  is  frequently  saturated  with  rain  could  answer 
the  question  in  a  moment  were  these  accumulations  on  or  near  his  own 
premises.  Certainly  the  farmers  of  the  Colony  know  its  fertilising  value,  and 
under  a  system  of  deep  instead  of  shallow  cultivation  they  would' soon  realise 
the  fact  that  it  can  be  safely  used  by  mixing  with  humus,  and  ploughing  it 
into  the  soil  in  autumn.  The  vast  quantities  of  humus,  in  the  shape  of  grass, 
dead  weeds,  litter,  trash  of  every  kind,  muck  from  the  bottoms,  &c.,  that  may 
be  collected  on  every  farm,  is  something  astonishing.  The  proprietor  himself 
will  wonder  where  it  all  came  from.  If  all  this  stufE  be  piled  in  a  moist  state, 
and  mixed  with  all  available  animal  excrement  and  a  small  quota  of  gypsum, 
and  the  mass,  after  a  month's  fermentation,  spread  upon  the  land,  and 
ploughed  under  during  fall  or  winter,  who  can  doubt  its  efficacy,  not  only  in 
supplying  plant-food  for  spring  and  summer  crops,  but  in  fortifying  the  soil 
against  drought  ?  Rotted  manure — a  very  different  thing  from  fresh, 
unfermented  manure — and  humus — vegetable  matter  of  every  description, 
including  the  decomposed  bark  and  chip  accumulations  of  the  wood-pile — are 
unexcelled  as  absorbents  and  conservators  of  moisture  and  fertility,  and  there 
is  nothing  better  for  the  improvement  of  the  texture  of  either  clay  or  sandy 
soils.  A  rank  growth  of  any  green  crop,  ploughed  in  after  partial  maturity, 
supplies  humus  in  large  quantity,  and  is,  perhaps,  in  some  portions  of  this 
country,  the  cheapest  method  of  improving  the  soil. 

The  Intense  System  of  Farming. 

A  system  of  deep  subsoiling,  coupled  with  drainage  where  necessary,  and 
supplying  humus  in  considerable  quantity  yearly,  as  above  hinted,  will  very 
soon  bring  soil  up  to  a  state  of  fertility  and  independence  of  droiight  t^ 
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times  the  value  of  the  unimproved  hind.  That  is  to  say,  it  will  by  such 
improvement  have  ten  chances  to  one  in  the  certainty  of  producing  a  crop, 
and  will,  at  least  in  the  course  of  a  few  years,  produce  ten  times  the  produce, 
of  ten  times  the  cash  value  of  that  which  comes  from  it  in  its  natural  state 
under  prevalent  methods  of  cultivation.  To  some  farmers,  who  have  never 
studied  or  experimented  in  the  improvement  of  the  soil,  this  assertion  as  to 
results  will  be  received  as  of  very  doubtful  credence.  They  will  not  believe 
it  until  they  see  it.  Many  have  never  had  the  opportunity  of  seeing  crops 
produced  under  the  "intense  system'*  of  farming,  which  is  the  only  rational 
system.  Perhaps  the  enormous  yields  of  some  lands  in  crops  and  in  cash 
returns  in  the  vicinity  of  the  large  cities  of  the  world  would  be  inapplicable 
to  cite  in  a  discussion  of  the  subject  with  the  colonial  rural  farmer,  whose 
markets  are  more  or  less  remote ;  but  little  research  is  needed  to  find 
examples  of  what  has  often  been  accomplished  on  the  strictly  country  farm 
with  purely  agricultural  crops — not  vegetable  and  fruit  crops  of  great  value, 
grown  in  the  suburbs  of  cities,  but  crops  which  have  to  be  regularly  harvested, 
housed,  and  prepared,  and  sold  in  the  world^s  markets. 

The  Colonial  Policy. 

Many  readers  will  doubtless  opine  that  "intensive"  farming  in  most  of 
the  districts  of  the  province  cannot  be  done  except  under  a  perfect  system 
of  irrigation.  Perhaps  this  is  true  in  a  qualified  sense,  but  until  irrigation 
becomes  available  at  some  future  time,  why  not  adopt  and  practice  the  next 
best  methods — provide  your  crops,  with  a  deep,  humus-laden,  water-holding 
soil ;  use  all  available  manure  materials  and  fertilisers,  and  cultivate  a  few 
instead  of  many  acres.  A  good  beginning  in  this  direction  will  revolutionise 
the  agriculture  of  the  Colony,  and  establish  it  upon  a  higher  and  more  pros- 
perous plane.  The  true  and  wise  policy  of  the  New  South  Wales  farmer 
would  seem  to  be  in  the  direction  of  the  intensive  plan  of  culture  as  the 
surest  way  to  meet  the  exigencies  of  the  ever-menacing  drought.  By  it  really 
more  farm  produce  will  be  grown  than  by  old-fashioned  methods,  at  less 
expense,  and  with  far  greater  certainty  of  a  remunerative  yield  every  year. 
It  is  feasible  and  practicable,  and  the  pleasure  of  producing  royal  crops 
annually  infuses  new  life  into  the  farmer.  His  acreage  will  be  less,  but  the 
net  returns  greater.  Along  these  lines  lie  the  bread-producing  future  of  the 
Colony,  upon  which  the  general  welfare  in  no  small  part  depends. 

Water  Supply. 

Unless  the  settler  is  fortunate  enough  to  secure  a  holding  having  a  per- 
manent natural  water  supply,  this  is  a  subject  of  grave  importance. 

Por  domestic  purposes  enough  water  can  usually  be  obtained  from  the 
house-roof,  but  for  stock  a  tank  sufficiently  large  to  meet  all  requirements 
for  at  least  six  dry  months  should  be  provided.  If  there  is  a  good  fall 
do  not  throw  up  your  dam  or  excavate  the  tank  right  at  the  lowest  corner  of 
the  holding.  Always  endeavour  to  choose  a  site  that  will  allow  of  the  water 
being  drawn  off  by  gravitation.  It  is  false  economy  to  leave  the  tank 
unfenced,  because  if  the  stock  have  to  wade  in  to  drink  they  will  soon  pollute 
the  water.  The  best  plan  is  to  fence  the  tank  round  with  barbed  wire,  and 
at  the  lower  end  of  it  use  an  old  piece  of  bent  piping,  syphon  fashion,  with 
a  tap  on  it.  A  drinking-trough  can  be  made  with  little  trouble,  and  just  as 
much  water  as  your  stock  require  can  be  drawn  off  without  any  labour  at  all. 
By  the  exercise  of  a  little  judgment  races  can  be  cut  by  turning  up  a  couple 
of  furrows  with  the  plough  and  shovelling  the  soil  out  to  collect  surface  water 
for  the  tank. 
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The  Plan  of  the  Pa.km. 

A  TERT  important  thing  in  starting  operations  is  to  make  a  rough  plan  of 
the  place,  laying  it  out  as  seems  best,  and  then  build  and  fence  accordinglj. 
This  will  save  a  great  deal  of  time  and  trouble  iu  the  future,  as  one  is  almost 
sure  to  put  thiugs  in  the  wrong  place  and  keep  removing  them  if  there  is  no 
plan  to  work  by.  A  good,  dry,  healthy  site  should  be  selected  for  the  home- 
stead, and  as  central  as  possible,  with  a  good-sized  yard  a  little  distance  from 
the  house,  with  stables,  cow-sheds,  and  other  buildings  needful ;  machinery- 
shed  and  granary  built  separate,  and  in  a  clear  space,  some  distance  from  the 
house  and  yards,  while  the  stack-yards  should  be  arranged  so  as  not  to  have 
too  much  stuff  in  one  place  in  case  of  fire.  A  few  ornamental  trees  about 
the  house  and  yards  will  provide  shelter  in  winter  and  shade  in  summer,  as 
well  as  making  the  place  homely.  Live  hedges  about  the  place  also  add  to 
the  appearance  of  the  farm.  Or  course,  all  these  things  will  take  years  to  fix 
up,  but  plan  them  out  beforehand.  It  seems  scarcely  necessary  to  add  that 
«every  homestead  should  have  a  little  fruit  and  vegetable  garden. 

In  laying  out  the  paddocks  due  regard  should  be  paid  to  the  requirements 
of  alteration.  Always  leave  plenty  of  horse-room,  so  that  when  a  crop  needs 
scarifying  during  a  dry  spell  and  so  on,  the  implements  can  be  effectively 
worked. 

Mr.  T.  C.  Worboys,  who  may  be  regarded  as  one  of  the  most  successful 
general  farmers  in  the  Colony,  says :  As  soon  as  the  crops  are  off  plough 
up  the  land  at  once,  or  run  the  cultivator  through  it.  This  will  stop  all 
weeds  and  rubbish  from  growing,  and  put  the  farmer  in  a  position  to  sow  or 
otherwise  deal  with  the  land  when  the  proper  time  comes,  irrespective  of  the 
weather.  A  great  many  farmers  never  plough  until  they  want  to  sow,  and 
if  the  weather  is  a  little  unfavourable,  and  the  ground  hard,  they  have  to  wait 
for  the  rain,  with  the  result  that  often  the  best  of  the  season  is  gone,  and 
they  get  behind,  not  only  in  the  seed  time,  but  in  the  returns  as  well,  because 
late  crops,  as  a  rule,  are  never  so  profitable  as  early-sown  crops. 

Weeds. 

Thb  following  notes  on  the  extermination  of  weeds  are  furnished  by  Mr. 
J.  H.  Maiden,  G-ovemment  Botanist  and  Director  of  the  Botanic  Gardens  :— 

We  should  remember  that  thorough  eradication  is  the  first  main  expense. 

Prevent  a  weed  seeding.     Destroy  it  in  flower  or  early  fruit. 

Persistently  cut  down  weeds  growing  in  the  paddocks,  remembering  that 
this  causes  atrophy  of  tho  root;  and  consequently  the  plant  dies  out. 

Cut  a  weed  a  few  inches  below  the  surface,  as  cutting  at  the  surface  by  a 
scythe,  &c.,  causes  many  weeds  to  form  lateral  branches,  often  with  a 
tendency  to  lay  flat  on  the  ground,  thus  adding  considerably  to  the  difBcul- 
ties  of  extermination. 

Weeds  are  sometimes  dealt  with  by  sowing  crops  which  smother  them. 
Change  of  crop  is  often  useful,  and  particularly  the  introduction  of  root  or 
other  crops  requiring  hoeing  and  scarifying. 

A  mechanical  extractor  is  sometimes  useful.  A  useful  one  for  large  weeds 
with  stems  of  the  necessary  toughness  is  figured  on  page  814,  volume  2 
(1891),  of  the  Agricultural  Gazette, 

The  use  of  chemical  exterminators,  such  as  salt,  kerosene,  &c.,  is  usually 
out  of  the  question,  as  the  labour  is  too  great,  to  say  nothing  of  the  cost  of 
materials.  This  method  is  also  uncertain,  and,  as  a  rule,  can  only  be  applied 
to  special  weeds,  e.g.^  prickly-pear. 

Mr.  Maiden  advises  agriculturists  to  forward  specimens  of  weeds  to  lie 
Department  for  identification. 
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Wheat. 

G.  VALDER, 
Principal,  Hawkesburj  Agricultural  College. 

Iir  selecting  a  site  for  wheat-growing  it  is  adyisable  to  bear  in  mind  that 
laud  on  which  the  timber  has  been  rung  is  far  more  valuable  than  land  on 
ffhich  the  trees  are  still  growing.     The  reason  for  this  is  that — 

1.  It  is  much  cheaper  to  clear  it,  land  heavily  green  timbered  often 

costing  40s.  per  acre,  and  land  of  the  same  description  rung  lOs. 
per  acre. 

2.  In  burning  off  green  timber  large  quantities  of  vegetable  matter  are 

burnt  up,  which,  in  the  case  of  dry  timber,  would  have  rotted,  and 
be  ploughed  in. 

3.  There  is  always  a  sourness  about  land  recently  cleared  of  green 

timber  which  much  affects  the  first  crop,  and  is  especially  notice- 
able in  dry  seasons,  which  can  only  be  remedied  by  fallowing  the 
land  for  at  least  six  or  eight  months. 

Enormous  areas  of  red  and  black  soils  throughout  this  Colony  are  found  to 
be  specially  adapted  for  wheat-growing,  heavy  crops  of  grain  and  hay  being 
obtained  in  districts  where  a  few  years  ago  it  was  considered  impossible  for 
a  farmer  to  make  a  living.  Wheat  is  a  very  hardy  plant,  and  it  will  stand 
great  reverses,  provided  that  it  is  on  suitable  soil,  and,  therefore,  but  little 
trouble  should  be  found  in  selecting  the  position  of  a  wheat  farm  when  once 
it  is  seen  the  soil  is  suitable.  Of  course,  if  possible,  it  is  wise  to  choose  a 
site  having  good  natural  drainage. 

Ploughing. 

It  is  very  difficult  to  advise  as  to  depth  of  ploughing,  as  soils  vary 
so  in  depth  and  character  that  what  would  apply  to  one  farm  would  be 
ruinous  to  another.  fcJome  soils  would  do  best  if  ploughed  8  inches,  while 
others  should  not  be  worked  deeper  than  4  inches.  I  find  that,  as  a  rule, 
farmers  are  inclined  to  plough  too  shallow,  in  some  districts  scarcely  a  single 
paddock  being  ploughed  deeper  than  4  inches.  From  experiments  con- 
ducted at  Wagga  I  am  inclined  to  think  that  far  better  results  would  be 
obtained  by  ploughing  at  least  6  inches.  Of  course  much  depends  on  the 
farmer's  judgment,  and  if  he  were  to  plough  portions  of  his  land  at  different 
depths  much  good  information  would  be  derived  from  the  experiment. 

Sowing. 

Although  at  present  nearly  all  wheat  crops  in  this  Colony  are  sown 
broadcast,  I  am  confident  that  the  time  will  soon  come  when  the  greater 
portion  will  be  drilled  in.  The  drills  at  present  in  the  market  are  not 
as  fine  in  their  work  as  I  would  like  to  see  them,  being  mostly  built  to  sow 
from  one  to  three  bushels  per  acre,  whereas  a  much  smaller  quantity  than 
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a  busliel  is  quite  sufficient  for  an  acre.  For  broadcasting,  one  bushel  to  tlie 
acre  is  quite  sufficient.  Sowing  should  be  as  early  as  possible — May  or  June 
at  the  very  latest.  Early-sown  wheat  is  better  able  to  withstand  attacks  of 
red  rust,  and  one  has  only  to  compare  the  early  and  late  sown  crops  in  a 
dry  season  to  realise  the  advantages  of  the  former  system. 

Varieties  to  Sow. 

Purple  straw  is  the  variety  mostly  grown  in  this  Colony,  and  althougb 
it  is  a  suitable  wheat  in  many  ways  it  makes  a  weak  flour,  and  I  woiUd 
advise  that  the  following  varieties  be  tried  in  preference  : — Australian 
Talavera,  Berthoud,  and  White  Lammas  for  main  crops,  together  with 
smaller  areas  of  Allora  Spring,  King's  Jubilee,  Early  Para,  and  Steinwedel. 
Of  the  bearded  wheats,  Karly  Baart  and  Algerian  are  worthy  of  trial,  both 
being  great  croppers.  Early  Baart  is  a  good  milling  variety,  and  is  very 
suitable  for  hot,  dry  climates.  Algerian  is  a  bad  milling  variety,  but  makes 
very  good  pig  and  poultry  feed,  and  is  especially  suitable  for  growing  in  the 
coastal  districts. 

Selection  of  Seed. 

Too  much  care  cannot  be  given  to  this  matter.  Often  we  hear  a  farmer 
say  that  any  seed  will  do,  but  experiments  have  proved  over  and  over  again 
that  by  far  the  best  results  are  obtained  by  using  nothing  but  large  plump 
^:rain,  and  it  stands  to  reason  that  such  should  be  the  case.  I  would,  there- 
fore, advise  all  farmers,  when  buying  seed,  to  take  nothing  but  large,  plump 
grains  ;  or,  if  they  are  obliged  to  take  what  they  can  get,  as  is  often  the  case, 
I  would  strongly  urge  them  to  screen  out  the  smaller  grains. 

*  Treatment  of  the  Seed  for  Smnt. 

Great  losses  are  often  experienced  from  the  disease  known  as  smut,  ranging 
from  10  per  cent,  to  often  half  the  crop  or  more. 

Remedies, 

1.  Avoid  seed  from  smutted  crops  and  smutted  regions. 

2.  Promote  a  quick  and  vigorous  germination  of  the  seed.    • 

3.  Avoid  for  wheat  farm-yard  manure  produced  by  the  use  of  smutted 
wheat  either  as  food  or  bedding. 

4.  Treat  the  seed  with  hot  water.  Provide  two  kettles,  wash-boilers,  or 
galvanised- iron  tubs,  capable  of  holding  ten  times  as  much  wheat  as  it  is 
desired  to  dip  at  one  time.  Provide  also  a  thermometer  and  a  basket  or 
receptacle  made  of  wire  mosquito-netting ;  this  latter  is  to  hold  the  wheat, 
and  must  have  a  cover  capable  of  being  fastened  on.  The  treatment  can 
also  be  accomplished  in  coarse  gunny-sacks  or  chaff-bags.  Fill  the  basket  or 
gunny-sack  or  chaff -bags  three-fourths  full  of  wheat,  and  then  prepare  the 
hot  water  as  follows : — Take  a  volume  of  water  fully  three  times  as  great  as 
the  volume  of  wheat  to  be  treated,  and  place  it  in  one  of  the  two  tubs  already 
mentioned.  Take  an  equal  quantity  of  water  and  heat  it  to  the  boiling  point. 
When  it  boils,  pour  nearly  the  whole  (four-fifths)  of  it  into  the  cold  water ; 
the  result  will  be  water  whose  temperature  will  be  about  132^°  Fahrenheit, 
which  is  the  proper  temperature.  Plunge  the  basket  of  wheat  into  this 
water  and  keep  it  there  fifteen  minutes,  lifting,  plunging,  and  rolling  it  every 

*  Full  particulars  re  Bust  have  been  published  in  Agricultural  OazetU^  and  copies  o£ 
Dr.  Cobb'a  articles  can  be  had  on  application  to  Department. 
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moment  or  two.  Do  not  allow  the  water  to  get  below  130°  or  above  135°. 
When  it  gets  below  130°  add  boiling  water,  at  the  same  time  lifting,  plunging, 
and  rolling  the  basket  or  bag  to  mix  it  in.  When  the  fifteen  minutes  is  up 
plunge  the  basket  or  bag  of  seed  into  cold  water.  Lay  the  seed  out  to  dry 
if  it  is  not  to  be  sown  at  once.  One  man  with  the  apparatus  here  described, 
treating  about  three-fourths  of  a  bushel  at  a  time,  can  treat  20  bushels  per 
day,  and  with  practice,  40  bushels. 

6.  Formerly  various  chemical  treatments  of  the  seed  were  in  vogue  for 
the  prevention  of  wheat  smut,  and  they  continue  to  be  yet  used.  Sulphate  of 
copper  (bluestone),  sulphate  of  copper  with  lime,  lime  alone,  brine  alone,  have 
all  been  much  used.  Brine  may  also  be  said  to  be  no  longer  used  ;  lime  alone 
is  also  now  seldom  used ;  but  sulphate  of  copper  or  sulphate  of  copper  with 
lime  continues  to  be  the  treatment  adopted  by  many  good  farmers,  though 
these  methods  are  giving  way  to  the  Jensen  hot- water  treatment.  Half  a 
pound  of  bluestone  in  12  gallons  of  water  makes  a  solution  containing  one- 
half  per  cent,  of  bluestone,  the  strength  latterly  recommended.  The  seed  is 
soaked  in  this  solution  for  twelve  to  fourteen  hours  and  then  dried  ;  or,  after 
the  above  soaking,  the  seed  is  put  into  a  milk  of  lime  made  by  slacking  lime 
in  ten  times  its  weight  in  water,  and  is  then  dried. 

6.  A  rotation  of  crops  doubtless  tends  to  reduce  wheat  smut.  In  long- 
settled  agricultural  districts  scarcely  any  practice  is  to  be  more  strongly  con- 
demned than  growing  the  same  crop  year  after  year  on  the  same  land. 

7.  G-ood  drainage  gives  a  quality  to  the  plants  which  enables  them  the 
better  to  resist  the  encroachments  of  smut. 

8.  Do  not  buy  seed  except  under  guarantee  that  it  comes  from  a  clean 
crop. 

Rolling  and  Harrowing  the  Crop. 

Much  controversy  has  taken  place  with  regard  to  this  subject.  From  my 
experience  I  am  inclined  to  think  that  rolling  is  advantageous  in  many 
instances,  but  I  would  nearly  always  advise  that  the  roller  be  followed  by 
the  harrow.  In  the  hot  dry  districts,  land  which  has  been  rolled  is  nearly 
always  liable  to  cake  and  therefore  the  moisture  evaporates  very  quickly,  but 
if  the  harrow  is  put  over  after  the  roller  the  surface  is  left  loose  and  the 
moisture  is  retained  in  the  soil.  This  is,  of  course,  a  great  advantage  as  in 
many  seasons  the  rainfall  is  deficient,  and  it  is  therefore  desirable  to  take 
every  precaution  to  conserve  what  does  fall.  Another  advantage  of  keeping 
the  surface  soil  loose  is  that  the  rain  goes  right  into  it,  whereas,  if  the  soil  is 
caked  most  of  it  runs  off. 

Attention  should  be  given  to  the  growth  of  different  varieties  for  different 
districts.  A  variety  that  would  suit  the  warm  dry  district  of  the  Eiverina 
would  very  likely  be  unsuitable  for  such  a  cold  district  as  Cooma,  and  there- 
fore, it  would  be  wise  for  a  beginner  to  communicate  with  the  Department 
before  buying  seed  of  any  variety. 

In  this  Colony  it  has  been  found  difficult  to  carry  out  a  system  of  rotation 
similar  to  that  carried  out  in  Europe,  but  from  the  experiments  at  Wagga 
Wagga  I  am  convinced  that  the  following  is  a  system  which  should  be  very 
successful  here. 

Divide  the  land  intended  for  cultivation  into  four  equal  or  nearly  equal 
blocks ;  say  that  the  area  is  400  acres,  we  then  have  four  blocks  of  100  acres 
each.  Spell  one  of  these  blocks  every  year,  ploughing  it  up  at  the  same 
time  as  the  other  land.  In  the  Spring  (end  of  September  or  early  in 
October)  sow  Cow  Pea  either  in  drills  or  broadcast.  When  the  plants  are 
in  flower,  or  commencing  to  pod,  roll  them  down  and  plough  in.    Or  another 
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method  is  to  eat  tbe  plants  off  with  sheep  or  cattle,  and  thea  plough.  I  am 
confident  that  if  this  system  be  adopted,  we  shall  not  hear  so  much  talk 
about  worn-out  lands,  and  that  at  the  end  of  ten  years  the  farmer  would 
get  more  off  the  300  acres  than  ho  would  have  done  had  he  cropped  thci 
400  acres  every  year.  Besides  this,  I  believe  that  the  land  would  be  just  aa 
good  as  ever. 

Much  good  would  result  from  the  judicious  use  of  artificial  manuresy 
especially  blood  manure  and  bone-dust,  which  can  often  be  purchased  at  a 
very  low  rate  from  the  meat  works ;  but  the  average  farmer  does  not  care 
about,  and  often  cannot  afford  to  risk,  the  expenditure ;  for  if  the  season 
should  happen  to  be  a  hot,  dry  one,  the  manure  will  often  do  more  harm 
than  good ;  but  all  tbe  same,  it  will  make  up  for  the  expenditure  the  second 
year,  and  no  doubt,  iu  the  long  run,  will  pay  well. 


Barley. 

Bjlrlbt  requires  a  rather  rich  and  friable  soil,  and  therefore  in  planting 
a  crop  select,  if  possible,  land  in  which  the  mould-board  of  the  plough  cleans. 
Often  good  crops  can  be  obtained  on  clay  loam,  provided  that  tne  land  is  well 
and  deeply  worked.  Unless  the  land  is  evenly  worked  the  crop  will  ripen 
unevenly,  and  the  sample  produced  will  not  be  a  good  one  for  malting. 
The  local  market  for  malting  barley  is  only  a  limited  one,  and  therefore, 
before  putting  in  a  large  crop,  it  would  be  advisable  to  make  some  arrange- 
ments with  the  local  brewers  as  to  disposal.  If  growers  were  to  combine 
and  send  large  shipments  to  the  English  market,  no  doubt  malting  barley- 
would  be  a  profitable  crop. 

Sowing. — In  large  trials  conducted  at  Wagga  Wagga  it  was  proved  that 
seed  drilled  in  at  the  rate  of  half  a  bushel  to  the  acre  produced  by  far  the 
best  yield  and  best  grain.  The  drills  were  8  inches  apart,  and  the  machine 
used  put  in  eleven  drills  at  a  time.  Early  sowing  is  preferable  for  barley. 
May  being  about  the  most  suitable  month.  Carter's  Prize  Prolific  and 
English  Chevalier  are  about  the  best  varieties. 

For  feed  purposes  the  variety  known  as  Cape  Barley  is  about  the  best, 
being  very  hardy,  quick  in  growth,  and  a  heavy  cropper.  It  is  also  a  first- 
class  variety  for  ensilage.  About  2  bushels  broadcast  are  generally  sown 
for  green  feed. 

Skinless  barley  is  also  a  valuable  variety  for  green  feed,  being  very  early 
and  a  heavy  cropper.  It  is  larojely  grown  in  California  for  hay,  a  purpose 
for  which  I  consider  it  is  valuable  here. 

For  putting  in  a  crop  of  malting  barley,  when  a  drill  is  not  available  it  is 
best  to  sow  about  1|  to  I^  bushel  of  6ee<i  per  acre. 

There  is  a  small  local  demand  for  good,  full  samples  of  barley  for  pearling. 
Chevalier  is  about  the  best  for  this. 


Oats. 

Only  in  the  cooler  portions  of  the  Colony  are  oats  grown  in  large  quanti- 
ties for  grain,  and  even  this  supply  is  not  nearly  sufficient  for  requirements. 
As  a  consequence,  large  quantities  of  grain  are  imported  from  New  Zealand, 
Tasmania,  A^ictoria,  &c.  So  far,  the  most  suitable  variety  for  growing  in  the 
drier  districts,  and  also  in  Victoria,  is  Algerian.  Of  late  this  varieir  has 
been  largely  grown  in  the  Biverina  for  hay,  with  very  satisfactory  results. 
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Brown  Calcutta,  White  Tartarian,  White  Canadian,  and  several  of  the 
Texas  varieties  also  appear  to  be  very  suitable  for  the  drier  districts. 

Oats  are  very  liable  to  smut,  the  treatment  for  which  is  exactly  similar  to 
that  for  wheat-smut. 

When  the  weather  is  favourable  it  is  very  important  that  oats  should  be 
sown  early,  especially  in  the  hot,  dry  districts.  The  cultivation  required  is 
much  the  same  as  for  wheat.  I  found  that  harrowingr  the  land  after  ploughing, 
then  running  a  spading-harrow  over  the  land,  and  finally  working  it  up  again 
with  a  cultivator,  and  then  sowing,  repaid  the  outlay  several  times  over. 

Boiling  and  harrowing  after  the  crop  is  up  is  often  beneficial,  but  this 
must  be  left  to  the  farmer's  own  judgment,  as  so  much  depends  upon  the 
land  and  the  season. 

For  hay  about  1^  bushel  of  seed  per  acre  is  required;  for  grain  a  less 
quantity  is  best,  about  1  bushel  being  ample. 

For  hay-making  see  p.  124. 


Maize, 

j.  l.  thompson. 

The  moat  suitable  soil  for  maize  is  sandy  loam,  such  as  is  found  on  alluvial 
flats  by  the  banks  of  rivers  ;  and  the  loams  that  are  formed  by  the  disinte- 
gration of  volcanic  rocks.  The  districts  in  which  it  grows  well  can  be  seen 
on  reference  to  chapter  on  Land  Board  Districts,  p.  6. 

[Maize  is  not  grown  to  any  extent  in  the  Western  District,  except  in  specially 
favoured  spots  where  the  soil  is  rich  and  the  rainfall  fairly  good.  In  an 
average  season  in  the  Eiverina,  sorghum  would  give  twice  as  much  fodder  as 
maize,  and  therefore  as  a  fodder  crop  maize  is  not  considered  a  success.  The 
yield  of  grain,  too,  in  most  seasons  is  very  small,  and  therefore  it  does  not 
pay  to  grow  except  for  consumption  on  the  farm. — Ed.] 

Preparation  of  the  Land  for  Maize. 

Land  intended  for  maize  should  be  deeply  ploughed,  say  from  7  to  9 
inches,  according  to  the  nature  of  the  soil.  A  perfect  tilth  must  be  obtained 
by  harrowing,  scarifying,  discing,  or  rolling ;  the  better  the  tilth  the  greater 
will  be  the  returns.  The  maize  roots  penetrate  to  a  considerable  depth,  and 
a  deep  tilth  should,  therefore,  be  provided  at  any  cost. 

With  some  of  the  corn-cultivators  available  the  cultivation  of  the  corn 
can  be  started  without  delay,  and  continued  throughout  its  growth  until  the 
plants  are  3  feet  high.  The  use  of  such  implements  early  and  frequently  will 
entirely  prevent  the  growth  of  weeds  after  the  corn  shows  above  the  ground, 
besides  which  the  entire  surface  of  the  soil  is  kept  thoroughly  pulverised. 
This  forms  an  impervious  mulch,  which  is  of  inestimable  value  in  a  dry 
season,  and  the  land  is  left  in  the  most  perfect  condition  for  rapid  plant 
growth  and  early  maturity.  The  weeds  are  killed  without  injuring  the  tender 
roots  of  the  growing  com,  hence  the  crops  are  given  a  good  start.  The 
machines  can  be  adjusted  to  any  angle  and  set  so  as  to  throw  the  soil  either 
to  or  from  the  row  as  desired,  whilst  the  width  can  be  altered  to  suit  the  work 
that  is  being  done.  Another  feature  about  these  implements  is  that  they  can 
be  adjusted  to  cut  deep  in  the  centre  and  shallow  next  to  the  row,  or  the 
reverse,  and  owing  to  the  construction  of  the  arched  frame  in  the  implement 
used  at  the  College  farm,  the  corn  can  be  straddled  until  it  is  3  feet  nigh. 
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Time  of  Planting :  Inflnence  of  Early  and  Late  Sowing  upon  the 

Yield. 

Experiments  have  been  conducted  to  test  bow  far  tbe  jield  was  influenced 
by  early  and  late  sowing.  I  am  of  opinion  that  considerable  range  in  tbe 
time  of  sowing  can  safely  be  relied  upon  for  success  with  this  crop,  all  other 
conditions  being  favourable.  Sometimes  seed  sown  in  September  gires  the 
best  results,  while  again  seed  sown  as  late  as  Christmas  will  produce  the 
best  crop.  The  results  depend  entirely  on  the  season.  Maize  does  not  like 
a  check  in  growth,  either  from  excessive  moisture  or  severe  drought,  the 
critical  period  being  when  it  is  tasselling.  The  following  results  do  not  show 
very  much  variation  : — 

Buohela.  lb. 

27th  September    ...        49  24  per  acre.  8th  November 

11th  October        ...        45  0        „  15th          „ 

.    18th         „            ...         82  48        „  22nd         „ 

25th          „            ...         62  29        „  29th 

Ist  November     ...         51  3        „  6th  December 


Bnshelfl.  lb. 

48  23  per  acre. 

64  32         „ 

60  0         „ 

60  0        „ 

39  34 


These  experiments  depend  greatly  upon  the  weather  at  the  time  of  sowing, 
and  more  particularly  at  period  of  tasselling. 

Some  excellent  crops  have  been  produced  from  early  sowinnr,  otbers  have 
proved  comparative  failures,  and  vice  versd  ;  it  all  depends  on  the  season.  It 
is  safest  to  commence  sowing  in  September,  and  continue  at  intervals  until 
December.  By  this  means  a  greater  chance  is  obtained  of  getting  a  better 
all-round  average  crop. 

Varieties  to  Grow. 

The  following  are  the  names  and  leading  characteristics  of  twenty-three 
varieties  of  maize  grown  for  several  years  on  the  Hawkesbury  College  Parm. 


Name  of  Variety. 


I/4>^iTiy  OhftraotfTiirtiiqt- 


American  White  Meal  Maiie  .. 

Earty  White  Pop  Maixe . . 
Small  Hard  Red-pith  Maiie    . . 
Red  HoKan  Spindle  Maise 

Improved  American  EnsUage. . 

Red  Pop  Maize 

Pitted  Red-pith  Maize  . . 
Large  Yellow  Flint  Maize 

Early  Yellow  Pop  Maize 
Small  Red-idth  Maize   . . 
Ninety-day  Maize 
Hogan  Maize         

Early  French  Bfaize 

Ahercromhie  Maize 

Ninety-day  Maize  (large  variety) 
College  Hybrid  Maize    .. 

Red-pith  Maize 

Pitted  Red  Hogan  Stundle 
Late  White  Pop  Maize  . . 

American  Edible  Maize . . 

OoMen  Drop  Maize 

Variety  of  Hard  Red-pith  Maize 
H4irae-tooth  Maize 


Yield  fl;ood  ;  would  do  well  for  maize-meal  or  cooking ;  large  grain, 

rather  pinched. 
A  small  white  maize,  snitable  for  poi^try ;  a  very  early  com. 
Grain  rather  amsll ;  cobs  small  and  plentiful. 
Large  red  oom ;  well  formed,  heavy  grain ;  well  adapted  to  tliis 

district 
A  soft  white  com ;  verr  good  for  ensilage  or  green  feed. 
A  small  red  oom,  suitable  only  for  poultry ;  a  good  vielder. 
A  ytUow  com  ;  medium  size  grain ;  a  good  profitable  oom. 
Lajrge  round-grain  yellow  oom;  heavy  yieUer;  amall  pith;  wdl 

adapted  to  this  district. 
A  small  yellow  maize  ;  very  early ;  suitable  for  poultry, 
Small,  bright,  yellow  corn  ;  an  early  producer. 
Medium  size  bright  yellow  oom ;  very  hardy  and  early. 
Large,  yellow,  deep  grain ;  very  hardy  ;  small  pith ;  a  good  maitct- 

able  com. 
Small,  yellow  oom ;   large  pith ;  an  early  variety ;  snitable  fM 

poultry. 
Small,  yellow  corn ;  very  deep  gr««n ;  eariy  variety ;  very  ■nsH 

pith  ;  suitable  for  poultry. 
Large,  yellow,  long  cobs ;  fair  yieider ;  very  hardy  aad  eaily. 
White  hybrid ;  good  for  ensilage. 
Large  yellow  grain  ;  fairly  hardy ;  large  red  pith. 
Laige  dark-red  oom  ;  big  cobs :  large  pith  ;  good  yieMer. 
Small  white  com ;  late  variety ;  fair  yieider;  very  small,  and  fit  for 

poultry. 
Large,  white,  soft  maize ;  suitable  for  table  or  emilage ;  wdl  sdapted 

to  this  district. 
Bright,  yellow,  medium-size  oom ;  soft,  fto^e,  white  pHh ;  gocd 

yieider. 
A  mixed  varietv  ;  small  hard  oom. 
Soft,  white  maize ;  suitable  for  ensUage ;  gxain  mariced  on  top  Mkc  a 

horse's  tooth. 
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As  is  well  known,  when  a  number  of  varieties  of  maize  are  grown  on  the 
same  farm  it  is  difficult  to  prevent  cross-fertilisation  by  bees.  As  an  instance 
of  this,  I  may  mention  that  on  visiting  a  National  Prize  farm  some  time  ago 
on  tbe  Clarence  Eiver,  the  proprietor  showed  me  some  cobs  comprising 
nearly  all  the  colours  known  m  maize,  and  he  informed  me  that  some  few 
years  since  he  had  twenty-six  distinct  varieties  of  maize,  but  owing  to  cross- 
fertilisation  he  could  now  produce  the  twenty-sir  on  one  cob.  I  have  known 
maize  plants  to  become  crossed  when  growing  a  mile  apart,  and  this  being 
so,  it  is  most  difficult  to  prevent  crossing.  It  is  best  to  nnd  out  by  experi- 
ment what  varieties  are  best  suited  to  certain  soils  and  climates,  and  for 
farmers  to  stick  to  two  or  three  kinds  only.  The  favourite  varieties  on  the 
Hawkesbury  are  Bed  and  Yellow  Hogan,  Bed  Spindle,  Bed-pith  maize, 
Abercrombie,  and  Ninety-day. 

Some  of  the  white  varieties  give  great  yields,  but  they  have  never  realised 
the  same  price  in  the  markets  of  the  world  as  yellow  or  red  varieties.  White 
maize  as  a  rule  gives  the  best  return  as  fodder  for  milch  cows,  or  for  making 
into  ensilage,  as  the  plant  is  generally  more  vigorous,  and  produces  more 
stalks  and  leaves.    The  flint  varieties  are  said  to  make  the  best  meal. 

Selection  and  Preparation  of  the  Seed. 

The  seed  should  be  carefully  selected,  and  soaked  in  a  solution  of  sulphate 
of  copper  (say,  1  ft.  of  bluestone  to  10  gallons  of  water)  in  order  to  destroy 
the  spores  of  smut;  and  to  prevent  birds  and  animals  from  scratching  up  and 
devouring  the  seed.  It  is  a  good  plan  to  give  it  a  coating  of  coal  tar ;  half 
a  pint  will  suffice  for  a  bushel.  Mix  with  a  little  warm  water,  and  when  cold 
pour  on  gently  and  stir  with  a  stick  until  the  seed  is  coated  all  over. 

Planting. 

There  are  many  ways  of  planting,  but  experiments  extending  over  many 
years  have  proved  that  the  best  results  are  obtained  by  dropping  single  grains 
of  fsjcxA  seed  16  inches  apart  in  drills  4  feet  wide.  It  has  been  found  at  the 
College  Farm  that  any  deviation  from  this,  whether  in  the  direction  of 
increased  or  diminished  seeding,  invariably  results  in  diminished  yield. 
About  a  peck  of  seed  will  sow  an  acre  in  this  way. 

The  '^  Lister  *'  is  a  machine  specially  designed  for  putting  maize  in  during 
dry  weather,  or  in  a  dry  district,  so  as  to  ensure  germination  of  the  seed. 
It  is  extensively  used  in  the  drier  prairie  States  of  America.  The  "Lister*'  is 
a  double  mould-board  plough,  which  turns  the  soil  right  and  left.  A  subsoil 
attachment  loosens  the  soil  and  subsoil  to  a  depth  of  18  inches.  The  seed 
is  dropped  into  the  fresh,  moist  earth,  and  is  immediately  covered  by  the 
wings  of  the  subsoilers.  A  concave  wheel  follows,  pressing  the  earth  down 
upon  the  seed,  thus  retaining  moisture. 

According  to  Professor  Sheiton  the  advantages  of  the  listing  method  are : — 

1.  Listed  com,  having  its  roots  in  the  deeper  under  soil,  is  not  so  much 
affeeted  by  drought  as  that  which  is  surface-planted. 

2.  The  cost  of  growing  the  crop  is  reduced  one-fourth  to  one- third. 

8.  The  listed  fiud  gives  a  lai^r  yield  than  thsrt  obtained  by  the  common 
mel^ods  of  planting.  The  Hon.  J.  L.  Dow,  when  Minister  of  Agriculture  in 
Victoria,  obtained  a  listing  machine  from  America  for  the  Dookie  Agricul- 
tural College  farm,  and  bjr  its  use  we  were  able  to  grow  fair  crops  of  maize 
in  that  dry  region  when  without  it  this  would  have  been  almost  impossible.  It 
should  be  explained  that  the  word  ''listing  **  is  an  Americanism  for  ridging. 
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Depth  to  Plant 

Provided  the  soil  is  moist  the  nearer  tHe  seed  is  sown  to  the  surface,  say 
covered  1  inch,  the  more  rapidly  v^ill  it  sprout ;  while  this  shallow  planting 
produces  a  stronger  stalk  and  better  crop  than  seed  planted  at  greater  depths 

For  planting  in  dry  districts,  the  "  Lister  "  and  drill  method  of  planting 
has  proved  most  successful. 

The  Treatment  of  Maize  after  Sowing. 

The  success  of  the  maize  crop  depends  to  a  very  great  extent  on  the 
amount  of  after-cultivation  bestowed  upon  it.  The  first  operation  practised 
here  after  planting  is  to  harrow  the  ground  once  before  the  plant  appears 
above  ground,  and  sometimes  twice  afterwards  before  work  is  commenced 
between  the  rows  with  the  disc  cultivators  or  Planet  Junior  hoes.  The 
harrowing  at  so  early  a  stage  destroys  all  weed  growth  close  up  to  the  plants, 
and  is  a  great  saving  of  after-labour  in  keeping  the  land  clean.  In  order  to 
show  the  value  of  thorough  cultivation  of  the  soil  during  the  growth  of  the 
plant,  I  give  the  results  of  experiments  at  the  College.  They  are  interesting 
and  highly  educational. 

Plot.  Bushels  lb. 

1.  Uncultirated Yielded  35  22 

2.  Cultiyated  once           „        38  50 

3.  Cultivated  twice          „        41  37 

4.  Cultiyatod  three  times           „        60  41 

6.  Cultivated  four  times             „        61  42 

It  is  generally  recognised  that  it  is  an  advantage  to  hill  maize,  but  few 
farmers  have  tried  the  experiment  in  order  to  compare  results.  It  has 
been  proved  in  America,  however,  that  hilling  does  more  harm  than  good,  as 
it  seriously  lacerates  the  surface  fibrous  roots,  and  undoubtedly  checks  the 
growth  of  the  plant.  The  only  good  hilling  might  do  is  to  prevent  the  stalks 
from  blowing  over  in  exposed  situations.  Our  experiments  in  this  direction 
gave  the  following  results : — 

Plot  Bushels    lb. 

1.  Grois-n  on  the  flat  principle Yielded  55    33 

2.  Hilled  up  53    55 

Other  treatment  in  both  cases  precisely  similar. 

Manipulation  of  the  Orowing  Crop. 

Numerous  experiments  have  been  carried  out  in  America  and  elsewhere 
for  determining  the  effect  of  removing  the  tassel  or  upper  part  of  the  female 
flowers  from  the  cobs  as  fast  as  they  appeared ;  of  the  removal  of  the  lateral 
shoots  or  suckers ;  and  the  topping  or  removing  all  the  portions  of  the  stalk 
above  the  cobs  or  ears.  American  results :  The  removal  of  the  tassels  proved 
a  decided  injury  to  the  crop,  which  yielded  5j:  bushels  less  than  untouched 
maize  yielded.  The  removal  of  the  lateral  shoots  also  proved  detrimental  to 
the  crop  to  the  extent  of  5  bushels  per  acre.  Topping  also  resulted  in  a  loss 
of  grain,  both  in  quantity  and  quality. 
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Our  experiments  at  the  College  Pann  proved  the  same.     Here  they  are — 

Plot.  Bushela    lb. 

1.  Tasselled Yielded  58      6  per  acre. 

2.  Topped       „       34    51      „ 

3.  Suckered „       41    37      „ 

4.  Untouched „       55    83      „ 

Harvesting  and  Husking  the  Maize  Crop. 

The  harvesting  and  husking  of  maize  by  hand  is  a  tedious  labour,  but 
there  is  up  to  the  present  no  machine  that  can  perform  this  work  satisfac- 
torily.   An  expert  busker  can  manipulate  about  100  cobs  in  five  minutes. 

Storing. 

Drying  Cribs  for  Maize, 

There  is  no  farm  crop  known  to  me  that  will  stand  with  impunity  wind 
and  rain  after  it  is  ripe  better  than  the  maize  crop.  The  other  cereals,  such 
as  wheat,  barley,  and  oats,  must  be  quickly  harvested  as  soon  as  ripe,  but  the 
maize  cob  may  hang  for  an  indefinite  period  without  deterioration.  The  cob, 
although  upright  when  in  a  growing  condition,  bends  over  as  it  becomes 
ripe,  and  when  deep  ripe  it  hangs  almost  perpendicularly  down  ;  the  husks 
act  as  a  perfect  thatch,  and  if  floods  are  not  feared  the  work  of  harvesting 
may  be  done  at  leisure. 

If  the  stalks  are  not  required  for  ensilage  and  floods  are  not  feared,  it  is 
better  to  allow  the  cobs  to  get  thoroughly  dry  and  ripe  before  harvesting. 
The  drier  the  cobs  the  easier  they  are  pulled  olE  and  husked,  whilst  they  can 
then  be  put  away  in  greater  bulk  with  safety. 

The  cob-cribs  on  the  farm  are  above  the  cart,  implement,  and  machinery 
sheds,  and  answer  admirably.  I  got  the  idea  at  Mrs.  Onslow's  fine  farm- 
steading,  at  Camden  Park.  It  is  not  necessary  to  have  lofty  buildings  for 
carts  and  implements,  and  in  any  ordinary  case  there  is  ample  room  for  a 
loft  or  crib  for  maize.  The  sides  of  cribs  should  be  trellised  or  latticed  to 
allow  access  of  plenty  of  air.  A  batten  floor  should  in  some  portion  be 
provided  for  drying  cobs,  but  care  must  be  taken  not  to  put  the  battens  too 
wide  apart,  otherwise  the  com,  as  it  becomes  shelled,  will  fall  through  and  be 
wasted  if  a  few  fowls  are  not  about  to  pick  it  up.  One-eighth  inch  between 
each  batten  is  wide  enough  apart. 

Capacity  of  Bins. 

As  a  rule  (or  on  an  average)  2  bushels  of  cobs  make  a  bushel  of  shelled 
com,  or,  in  other  words,  75  lb.  of  corn  in  the  cob  is  equal  to  a  bushel  of  56 
lb.  weight  of  shelled  corn. 

A  cubic  foot  contains  1,728  cubic  inches,  and  the  Imperial  bushel  2,218 
cubic  inches.  This  is  the  recognised  measure  throughout  the  British 
dominions.  There  is,  of  course,  a  vast  difference  in  the  yield  of  the  different 
varieties  of  maize,  and  in  order  to  arrive  at  the  dimensions  required  for 
holding  a  certain  crop  yielding  so  many  bushels  to  the  acre,  it  is  best  to 
reduce  the  contents  of  the  crib  to  bushels. 
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Cost  of  Producing  an  Acre  of  Maize  on  the  Hawkeelmry. 

I  have  had  numerous  consultations  with  experienced  maise-growen  ia  this 
district,  and  from  the  result  of  our  operations  on  the  farm  I  give  the  cost  of 
producing  an  acre  as  follows : — 


First  ploughing— 8  inches  deep  .. 

Second  ploughing 

Discing  twice        

Harrowing  three  times , 

Boiling 

Striking  ou^  

Sowing  with  drill 

•Manure      

Seed  and  pickling  with  bluestone 
Harrowing  ^oung  crop  twice 
Discing  growing  crop  four  times 

Pulling  and  carting  

Husking  60  bushel s  

Thrashing  or  shelling       

Bagging  and  marketing 

Total 


£ 
0 
0 
0 
0 
0 
0 

0  2 

1  10 
0    0 


0 
0 
0 
0 
0 
0 


d. 
0 
0 
0 
6 
6 
0 
0 
0 
6 
0 
0 
0 
6 
0 
0 


..£4    2    0 


*  This  is  tm  expenditure  that  would  scarcely  ever  be  necessary  on  the  soils  usually  chosen  for  maixe. 
College  soil  is  poor. 

Maize  Gobs  as  Food  for  Stock. 

A  great  deal  lias  appeared  ia  the  American  Agricultural  Iteports  and 
newspapers  as  to  maize  cob  pith  being  of  considerable  value  when  ground 
as  food  for  stock ;  it  is  even  said  to  be  equal  in  nutritious  value  to  wheaten 
bran.  Manufacturers  soon  devised,  an  ingenious  machine  that  successfully 
grinds  the  cob  to  powder ;  one  of  these  has  been  procured  for  the  College 
Farm.  I  was  anxious  to  try  the  experiment  fully,  as  the  results  can  only 
be  accurately  judged  after  a  considerable  period  of  actual  feeding.  I  hare 
now  been  feeding  our  working  horses  for  over  two  years  on  the  cobs  and 
pith  ground  up  together,  with  most  excellent  results.  No  thrashing  is 
required,  which  is  a  great  saving. 

The  machine  used  for  the  purpose  only  costs  £12,  and  can  be  drawn  bv 
one  good  horse  or  two  light  ones. 

Maize  is  too  concentrated  a  food  by  itself,  whilst  grinding  the  pith  up  with 
it  improves  it  very  considerably.  I  had  some  of  the  maize  cob  pith  analysed 
by  Mr.  Guthrie,  and  compared  with  other  analyses.  The  following  are  the 
figures : — 

"  I  append  analyses  of  wheaten  bran  (after  Warrington),  an  American 
sample  of  maize  (after  H.  W.  Wiley),  and  maize  cob  pith  from  our  own  fium 
(Departmental  Analyst,  Mr.  F.  B.  Guthrie).     A  perusal  of  the  figures  will 
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indicate  the  relative  valne  of  cob  as  compared  with  the  kernel  and  with 
wheaten  bran. 


Whiten  bran 

Amerioui. 

H.  A.  C.  Maixe 

Oob. 

Kernel 

Cob  Pith. 

Water       

Niirogenoiis  substances 

14-0 
14-6 

4-0 
51-3 
101 

61 

9-8S 

10-49 

'6-4« 

69-72 

213 

1-55 

10-62 

18-576 

Fkt           

Carbo-bjdrates 

Fibre         

A.h           

Albuminoids        

•47 

5601 

30-36 

1-88 

250 

•595 

44-471 

85811 

1-697 

4-451t 

10000» 

10000 

100-00 

100-OOOt 

•  Gontain  albominolds  -  11*7  t  Nitrogen  -  TIS. 

:  The  aah  oontaitted :— SQica,  20*476 ;  Ume,  -817 ;  P,0„  4-860 ;  inagneda,  1-7&8 ;  poUMb,  84  MQ. 

"  The  feeding  value  is  fair,  being  about  50.  The  ratio  between  albuminoidB 
and  carbo-hydrates^  being  1  to  lOi.  The  addition  of  maize  would  improve 
its  value  as  a  food  considerably. 

"The  manurial  value  of  the  cob  is  very  low,  and  it  would  not  greatly 
increase  the  value  of  the  resulting  manure  if  fed,  as  suggested,  to  pigs. 
(Guthrie.)" 

I  cannot  too  strongly  recommend  the  use  of  a  machine  that  will  grind  to 
powder  the  whole  cob,  as  the  product  will  be  found  to  be  more  suitable  as 
food  for  all  kinds  of  live  stock.  The  Americans  have  now  in  use  a  machine 
that  tears  to  pieces  the  husk,  cob  pith,  and  all,  thus  dispensing  with  the  great 
labour  of  husking,  the  whole  making  very  palatable  and  nutritious  food,  and 
saving  a  great  deal  of  labour. 

Maize  as  Food  for  Milch  Cows. 

Either  as  a  green  succulent  fodder  fresh  from  the  field,  or  made  into 
ensilage,  Indian  corn  cannot  be  excelled  as  a  most  suitable  food  for  milch 
cows,  and  it  is  quite  possible  to  harvest  50  or  60  busheJs  of  com  to  the  acre, 
and  also  save  the  stalks  in  a  succulent  condition  as  ensilage.  This  system  is 
now  carried  on  extensively  in  America,  and  since  1895  has  been  practised  at 
the  College  Parm. 

When  the  cobs  are  just  matured,  and  before  the  stalks  have  dried  up  at 
all,  they  should  be  picked,  husked  at  once,  and  thrown  into  a  dray  or  waggon, 
and  immediately  carted  to  the  corn-crib,  if  possible  an  elevated  battened 
floor,  where  they  should  be  spread  thinly  all  over.  The  stalks  should  be  at 
once  cut  and  carted  to  the  silo,  passed  through  a  chaff-cutter,  and  pressed, 
when  they  will  be  found  to  turn  out  ensilage  as  good  as  could  be  desired.  The 
stalks  are  then  at  their  best  at;  food  for  stock,  and,  in  fact,  our  ensilage  this  year 
from  the  stalks  only  was  superior  to  that  cut  in  a  more  succulent  condition. 
I  therefore  see  nothing  to  prevent  anyone  from  harvesting  50  or  60  bushels 
of  good  marketable  grain,  and  obtaining  10  or  15  tons  of  first-class  ensilage 
per  acre  as  well.  The  variety  operated  upon  with  us  was  the  ninety-day 
com,  but  any  sort  will  do  equally  as  well.  It  is  true  the  cobs  shrivelled  a 
little,  but  the  depreciation  in  value  is  not  very  great. 

In  any  experiments  conducted  here,  corn  fodder  has  always  proved  much 
superior  to  sorghum  for  milk  production.     JViaize,  even  for  green  fodder, 
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should  not  be  planted  broadcast,  but  in  drills  at  such  a  distance  apart  as 
will  admit  of  convenient  cultivation.  When  too  thickly  planted  the  stalks 
are  bleached  and  slender,  the  leaves  are  pale,  and  lacking  in  vigour  and 
deficient  in  nutritive  materials.  Being  a  semi-tropical  plant,  with  its  wealth 
of  foliage,  it  requires  an  abundance  of  light  and  air  for  its  vigorous  growth 
and  development.  When  the  stalks  are  crowded  in  dense  masses,  as  when 
sown  broadcast,  the  upper  leaves  only  receive  light  to  enable  them  to  carry 
on  the  active  assimilation  of  carbon.  I  recommend  the  drills  to  be  3  feet 
apart,  and  a  seed  dropped  every  9  inches.  Immense  quantities  of  maize-hay 
are  now  made  every  year  in  the  American  States. 

Maize  under  Irrigation. 

The  maize  plant  requires  a  large  quantity  of  moisture  for  its  full  growth 
and  highest  development,  and  there  are  few  places  in  this  Colony  where  the 
yield  could  not  be  increased  by  a  system  of  irrigation,  for,  although  sufficient 
rain  falls  during  the  year,  its  fall  is  irregular,  and  it  does  not  come  at  the 
right  time.  I  am  convinced  that  an  application  of  from  4  to  6  inches  in  two 
waterings  during  the  critical  period  of  growth  in  this  district  would  increase 
the  yield  one-half.  The  capabilities  of  maize  production  on  the  river  flats  of 
the  arid  portions  of  the  western  portions  of  this  Colony  are  simply  immense. 
I  have  seen  moat  excellent  crops  of  maize  under  irrigation  at  Messrs.  N.  A. 
Gatenby  &  Co.'s  farm,  Jemalong,  near  Forbes  (awarded  the  National  Prize 
for  the  best  irrigated  farm  in  1891).  D.  Cormack  grew  80  bushels  to  the 
acre  in  the  very  dry  climate  of  the  Murray  River  by  means  of  irrigation. 
In  India  and  Egypt  large  areas  of  maize  ore  raised  under  irrigation,  as  is 
also  the  case  in  some  of  the  dry  regions  of  America,  viz.,  Colorado,  K'ew 
Mexico,  and  California.  In  applying  water  it  is  best  to  run  it  in  the  centre 
between  the  rows,  so  as  to  encourage  the  roots  to  strike  out  in  search  of  it. 
Cultivation  should  always  follow  a  watering. 


Maize  foe  the  Table. 

N.  A.  COBB. 

Varieties. 

The  flint  varieties  make  the  best  meal,  flour,  and  starch.  A  Yankee  house- 
wife will  never  take  "  Indian  meal  " — that  is,  maize-meal-— made  from  what 
she  calls  **  western  com  " — that  is,  com  of  the  dent  variety — if  she  can  get  that 
made  from  what  she  calls  "Indian  com" — that  is,  com  of  the  flint  variety. 
Of  sweet  corn,  for  cooking  when  green,  there  are  early  and  late  varieties. 
The  early  varieties  are  small,  some  of  them  dwarf.  The  variety  known  as 
the  "Cory"  is  very  early  and  fairly  good  in  flavour.  The  "Blue  Mexican" 
is  an  excellent  eairly  sort — unusually  sweet  and  tender.  Of  the  late  varieties, 
**Sto well's  evergreen"  is  the  best.  The  ears  are  large  and  sixteen-rowed. 
The  "Mammoth"  is  another  good  late  variety.  The  flint  varieties  make  the 
best  hulled  corn.  Of  pop-corn  the  rice-corn  varieties  are  among  the  best, 
of  which  the  white  and  red  are  about  equally  good.  The  only  kind  better 
than  the*  rice-corn  is  the  golden  dwarf  variety,  which  is  exceedingly  tender 
when  popped.     Unfortunately  this  variety  is  a  poor  yielder. 
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Pop-corn. 

Sow  to  cure, — Moat  people  know  what  popped  com  is — that  is,  they  have 
beard  of  it,  or  seen  it,  or  tasted  the  miserable  travesty  sold  in  paper  bags  ; 
but  few  people  outside  of  America,  I  imagine,  know  the  delicate  flavour  of 
the  article  when  fresh  and  properly  prepared.  Popping  corn  is  an  art,  and 
if  not  a  high  art  it  is  at  least  an  art  tnat  lays  claim  to  beauties  peculiarly  its 
own.  I  well  remember  a  pop-corn  bazaar  at  the  Centennial  Exhibition  at 
Philadelphia,  1876,  which  was  at  once  the  wonder  and  delight  of  foreign 
visitors.  Here  might  be  seen  the  wonderful — to  the  novice  at  least — opera- 
tion of  popping  corn.  A  mere  handful  of  common-looking  kernels  thrown 
into  a  hopper  was  converted  in  a  moment's  time,  amidst  much  popping  and 
crackling,  into  a  marvellously  great  quantity  of  snow-white,  crisp  and  delicious 
popped  corn.  Few  came  to  that  bazaar  without  remaining  to  invest,  and  few 
went  away  dissatisfied.  Com  to  pop  well  must  be  of  a  certain  kind,  and  in 
a  certain  condition.  The  kinds  are  known  as  pop-corn,  and  have  been  already 
mentioned.  The  condition  is  not  so  easily  described.  In  the  first  place,  it 
is  to  be  borne  in  mind  that  the  kernels  of  pop-corn  have  a  stronger  and 
thicker  outside  skin  than  do  the  kernels  of  other  sorts.  When  a  kernel  of 
com  is  heated  over  a  fire  the  moisture  in  it  is  gradually  converted  into  steam, 
and  the  steam  tending  to  occupy  a  much  greater  space  than  the  moisture 
from  which  it  originated  tends  to  burst  the  kernel  open.  Of  course,  the 
stronger  the  skin  or  "hull**  of  the  kernel  is,  the  more  difficult  it  will  be 
for  the  steam  to  burst  the  kernel  open,  and  the  greater  will  be  the  final 
explosion.  In  good  pop-corn,  properly  popped,  the  explosion  converts  the 
kernel  i^^  ^  white  fluffy  mass  of  starch  and  gluten,  otten  twenty  times  as 
large  as  the  original  kernel.  At  the  same  time  tbe  hull  or  skin  is  thrown 
ofE,  if  the  variety  is  a  good  one,  so  that  nothing  tough  remains  to  mar  the 
pleasure  of  eating.  Even  ordinary  flint  maize  will  pop,  but  only  indifferently. 
Its  hull  offers  very  little  resistance,  and  consequently  the  explosion  occurs 
before  there  is  much  pressure  generated.  The  result  is  that  the  kernels  are 
split  only  on  one  side,  and  when  popped  are  little  else  than  parched  ;  but  if 
one  has  good  teeth  they  are  by  no  means  bad  eating. 

After  what  has  been  said  concerning  the  manner  in  which  corn  ''  pops,*' 
the  reader  will  not  be  surprised  to  learn  that  the  art  of  preparing  it  begins 
in  the  field.  Pop-corn  must  be  well  ripened  and  then  cured.  The  curing 
consists  in  storing  the  ears  in  a  cool  dry  place  until  the  kernels  have  become 
right  for  popping.  The  time  varies  from  six  months  to  twelve,  according 
to  the  kind  of  corn  and  the  place  in  which  it  is  stored.  When  pop-corn  is 
fresh  from  the  field  it  contains  too  much  moisture  to  pop,  and  the  outside 
skin  or  hull  is  too  weak.  When  heated  it  pops  prematurely  with  a  slight 
crack  along  the  side  of  the  kernel,  so  that  the  popped  kernels  differ  very 
little  from  the  unpopped  ones  in  size.  During  the  curing,  two  changes  take 
place :  first,  the  kernels  become  drier,  and  second,  the  hull  becomes  tougher. 
When  right  for  popping,  each  kernel  will  contain  enough  moisture  to  generate 
steam  under  the  influence  of  a  fire,  and  the  hull  will  have  become  tough 
enough  to  resist  the  steam  until  a  good  pressure  is  generated.  From  this  it 
will  be  seen  that  too  long  a  curing  will  be  injurious.  When  the  kernels 
become  so  dry  as  to  contain  little  or  no  moisture,  nothing  will  make  them 
pop.  Such  com  can  be  renewed  by  judiciously  placing  it  in  a  rather  damp 
store-room. 

How  to  pop. — ^It  is  half  the  battle  to  have  the  corn  properly  cured,  but 
not  more  than  half  ;  the  popping  is  the  other  half.  If  the  corn  is  properly 
cured,  the  popping  is  bound  to  be  some  sort  of  a  success ;  but  to  attain  the 
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best  success  a  little  practice  is  necessary.  It  is  a  delicate  operation,  in  whicli 
a  few  peconds  make  all  the  difference.  Have  a  hot  fire.  If  the  fire  is  in  a 
stove,  have  the  lids  so  hot  that  they  gleam  in  the  dark.  This  is  the  best 
heat  of  all,  and  secures  good  results  with  the  utmost  certainty.  If  such  a* 
heat  cannot  be  obtained,  the  com  may  be  popped  directly  over  coals.  Never 
put  too  much  com  into  the  popper  at  once..  The  popper  is  a  hopper  made 
of  wire-nettinp:  (corn-proof),  and  having  a  wooden  handle  about  a  yard  long, 
attached  d  la  dipper. 


OoraPoppw. 


Barely  cover  the  bottom  of  the  popper  with  kernels,  and  then  close  the  lid 
and  fasten  it  so  securely  that  the  popper  may  be  turned  upside  down  with 
impunity.  Now  warm  the  com  at  some  distance  from  the  stovo  or  coals, 
keeping  it  always  in  motion  by  shaking  the  popper  back  and  forth,  until  the 
first  kernels  are  heard  to  pop;  then  lower  the  popper  as  near  the  coals  as 
possible,  and  shake  vigorously  until  all  are  popped.  It  is  a  lively  time. 
There  is  nothing  morose  about  pop-corn.  How  it  snaps !  It  is  enough  to 
carry  the  old  soldier  back  to  war  times.  It  starts  reminiscences.  You  are 
in  for  a  night  of  it — but  you  must  look  out  that  it  does  not  bum ;  keep  it 
shaking !  After  the  last  kernels  have  ceased  popping,  raise  the  popper  a 
bit,  and  roast  the  popped  mass  a  minute  or  two,  turning  all  sides  to  the  fire. 
Be  careful  that  it  does  not  scorch  or  catch  on  fire.     It  will  bum  like  tinder. 

Now  it  is  done.  Open  the  popper  lid  and  pour  into  a  tin  basin  ;  salt  it, 
or  butter  it  and  then  salt  it,  ana  put  it  before  your  guest  within  five  minutes. 
He  will  thank  you,  especially  ii  his  only  previous  acquaintance  with  pop- 
corn has  been  through  the  medium  of  the  man  who  sells  it  in  paper  bags. 

Butter  should  be  supplied  in  small  quantities.  Melt  a  piece  half  the  size 
of  a  small  walnut  in  a  large  dish  and  pour  the  popped  com  on  it,  and  stir  it 
a  moment  while  hot.  Serve  the  corn  in  another  warm  dish.  Butter  all  the 
com  in  same  dish,  adding  butter  and  melting  it  as  required. 

It  is  surprising  how  much  popped  corn  a  man  can  eat.  A  peck  is  a  moderate 
allowance.  Most  people  get  modest  before  they  have  eaten  all  they  would 
really  like.  A  good  sized  handful  of  kernels  makes  a  peck  when  popped. 
Popped-corn  is  very  easily  digested,  and  children  may  have  an  unlimited 
supply  of  it.  They  love  it  dearly  (of  course  I  do  not  refer  to  that  sold  by 
the  paper-bag  man).  Popped-corn  is  often  eaten  in  milk.  It  is  a  dish  well 
suited  to  children  and  persons  of  weak  digestion. 

It  is  well  worth  noting  that  popped-corn  furnished  the  idea  for  the 
preparation  of  com  starch  or  flour  on  an  extensive  commercial  scale.  Com 
starch  is  now  prepared  by  saturating  com  with  superheated  steam  under 
pressure  in  iron  cylinders.  When  the  proper  pressure  is  reached  the  end  of 
the  cylinder  is  suddenly  knocked  off,  and  the  whole  mass  instantly  explodes 
into  the  finest  starch  imaginable. 

Popped-corn,  it  must  be  remembered,  is  a  winter  luxury  in  America,  and  is 
not  so  much  thought  of  in  summer.  Many  a  Ion  g  winter's  evening  is  sweetened 
by  its  presence  among  the  high  as  well  as  low,  but  it  is  at  the  farmer's  fireside 
that  it  is  seen  at  its  best. 

It  is  long  since  dark,  and  the  "  chores  '*  are  done.  Father  sits  before  the  fire 
deciphering  the  political  situation  by  the  aid  of  the  local  paper;  mother  is 
knitting  stockings.     Some  one  is  inspired  with  the  thought  of  popped-corn. 
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The  com  is  stored  up-stairs  out  in  the  long  wood-house.  It  is  freezing  cold ; 
and  it  makes  the  cold-shivers  run  down  the  backs  of  the  girls  to  think  of  going 
for  it.  Susan  thinks  Marj  onght  to  go.  Mar}r  thinks  Susan  ought  to  go.  They 
both  think  Tommy  ought  to  go — he  knows  best  which  to  bring.  Tommy  being 
the  youngest,  of  course  has  to  go ;  but  he  has  the  satisfaction  of  having  Mary 
sent  along  with  him  "  to  see  that  he  does  not  set  the  house  on  fire  with  the 
light."  The  corn  shelled,  the  popper  is  got  down  from  the  top  shelf  in  the 
pantry,  and  then  there  is  a  bustle  to  ''  see  which  fire  is  the  best."  This 
momentous  question  settled,  it  is  not  long  before  the  first  shot  is  heard  along 
the  skirmish  line,  followed  by  a  rattling  volley — from  the  popper.  A  delicate 
aroma  steals  through  the  house,  and  about  this  time  father  awakes  to  the 
Situation,  and  is  ready  for  the  nonce  to  let  politics  go  to  the  dogs^  and  drown 
his  fear  of  the  country  being  wrecked  generally,  in  a  plate  of  popped-com. 
It  is  grand.     The  memory  of  it  is  worth  thousands  of  pounds  in  alter  life. 

What  would  the  A  merican  Christmas  be  without  popped  com  ?  It  is 
matchless  for  festooning  Christmas-trees,  and  is  universally  employed  in 
various  ways.  Strung  on  threads  by -dainty  fingers,  it  is  used  in  jards  upon 
yards,  and  forms  snow-white  delicate  festoons  which  contrast  beautifully 
with  the  green  of  the  spruce  tree  and  the  light  of  the  candles.  At  all  church 
Christmas  festivals  bags  of  lollies  are  hung  on  the  treest  one  for  each  chUd, 
judiciously  diluted  with  fresh  popped  corn— a  bit  of  economy  ;  it  makes  the 
lollies  go  further,  and  besides  it  is  better  for  the  children. 

Fop-corn  cakes  and  pop-corn  balls. — These  are  the  accompaniments  of  the 
Yankee  candy-pull.  A  candy-pull  is  an  evening  party  whose  ostensible  object 
is  to  transform  ^ew  Orleans  or  Porto  Hico  molasses  (treacle)  into  candy 
(lollies),  a  process  which  it  is  not  necessary  to  describe  here,  and  then  to 
make  away  with  the  same ;  but  which  is  in  reality  designed  to  bring  people 
together  in  social  intercourse.  Popped-com  can  be  made  to  adhere  in  baUs 
or  cakes  by  the  application  of  a  very  small  amount  of  hot,  well  cooked  molasses. 
The  combination  is  a  very  pleasant  one.  The  process  is  carried  out  on  a 
commercial  scale  by  many  confectioners.  Carefully  assorted  popped-com, 
coarsely  pulverised  and  freed  of  all  hard  parts,  is  cemented  into  cakes  2 
inches  by  2  inches,  and  half  an  inch  thick  by  means  of  cooked  molasses, 
and  put  on  the  market  in  tins  like  those  used  for  biscuits.  It  is  one  of  the 
best  confections  made. 

There  are  two  other  ways  of  popping  com  that  deserve  mention  :  Have  a 
saucepan  of  boiling  hot  fat  and  drop  the  kernels,  a  few  at  a  time,  into  the 
fafc.  They  sink  but  soon  pop  and  come  to  the  top,  and  are  then  taken  ofE 
immediately  with  a  skimmer  and  salted.  This  does  very  well  in  cold  climates 
where  appetites  are  sharp,  but  the  result  is  a  little  too  greasy  to  be  appetising 
under  other  circumstances.  Finally,  com  may  be  popped  in  hot  ashes.  Have 
a  bed  of  new  hot  ashes  and  a  clean  hearth.  Throw  tne  kernels  into  the  ashes 
and  they  will  soon  pop  out  on  to  the  hearth  surprisingly  clean. 

"The  little  boy  gathered  them  into  a  heap, 
And  called  them  his  flook  of  milk  white  sheep." 

Sweet  Com—"  Colonial  Sugar  Maize-" 

J2bu7  to  tell  when  ready  for  ttse. — Sweet-corn  is  ready  for  use  when  the 
kernels  are  full  grown,  but  before  it  has  begun  to  harden  in  ripening — while 
it  is  in  the  stage  known  as  ''in  the  milk '' ;  that  is,  while  the  kernels,  if 
punctured,  yield  a  milky  juice.  A  little  experience  is  necessary  to  judge  of 
the  fitness  of  the  ear  by  its  external  appearance.  The  silk  should  be  brown 
and  somewhat  dry,  and  the  ear  should  feel  firm  and  well  filled.     As  opinions 
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differ  as  to  just  when  the  corn  is  most  toothsome,  it  does  not  matter  if  a  mesa 
contains  ears  of  varying  conditions.  At  any  time  will  be  found  some  who 
prefer  the  younger  stages,  and  others  who  prefer  the  older  stages. 

How  to  prepare  for  cooking, — Eemove  all  the  husks  and  every  particle  of 
silk.  An  ear  of  boiled  corn  mth  bits  of  silk  adhering  here  and  there,  has  as 
untidy  an  appearance  as  a  boiled  potato  with  bits  of  peel  left  in  the  eyes. 
Cut  off  the  stalks  close  to  the  cob,  both  for  appearance  sake  and  to  save  room 
in  the  saucepan. 

Boiled  sweeUcorn. — Drop  the  prepared  ears  into  a  saucepan  of  boiling  water 
and  boil  twenty  minutes.  If  the  corn  is  a  little  too  hard  or  old — that  is,  loo 
fully  grown — a  little  longer  time  is  necessary,  but  never  more  than  thirty 
minutes.  Servo  as  taken  from  the  saucepan  ;  eat  with  butter  and  salt.  Each 
person  butters  and  salts  his  own  ear.  Good  either  hot  or  cold.  If  you  wish 
to  eat  the  corn  a  la  Yankee^  take  one  end  of  the  cob  in  one  hand  and  the 
other  end  in  the  other  hand  and  gnaw  the  kernels  from  the  cob — two  or  three 
rows  at  a  time.  It  sounds  barbarous,  and  looks  more  so,  if  you  are  not  used 
to  it.  I  can  imagine  the  feelings  of  an  Englishman  on  first  watching  a  Yankee 
eat  his  ear  of  corn.  He  would  probably  prefer  to  call  it  a  species  of  devouring. 
There  is  everything  in  the  bringing  up,  however ;  and  tnus  it  comes  about 
that  people  of  one  nation  often  do  as  a  matter  of  course  what  seems,  to 
say  the  least,  rude,  to  those  of  another  nation.  Another  way  of  eating  boiled 
com  is  to  remove  the  kernels  from  the  cob  with  a  sharp  knife,  used  tangen- 
tiallv.     The  kernels  are  then  eaten  with  butter  and  salt. 

The  amount  of  boiled  sweet-corn  consumed  in  America  is  enormous.  Many 
families  consume  from  two  to  three  dozen  ears  daily  throughout  the  season, 
which  lasts  two  months,  its  termination  being  regretted  by  all.  In  New  South 
Wales  the  season  can  be  prolonged  to  six  or  even  seven  months  by  planting 
every  fortnight,  beginning  in  August. 

A  nice  breakfast  dish  is  made  from  the  cold  boiled  corn.  "With  a  sharp 
knife  cut  the  kernels  from  the  cobs,  and  simmer  for  a  few  minutes  in 
enough  milk  to  cover.     Season  with  butter  and  salt. 

Oreen  corn  fritter  8. — Select  ears  that  are  a  little  too  old  for  boiling.  No. 
1.  Grate  the  com  from  twelve  raw  ears  (using  bread-grater).  Into  the 
grated  com  stir  two  tablespoonfuls  of  flour,  one  beaten  egg,  one  teaspoonful 
salt,  a  little  pepper.  Drop  the  mixture  by  spoonfuls  (one  spoonful  for  a 
fritter)  into  a  hot.  well-greased  frying-pan ;  fry  like  pancakes.  To  be  eaten 
with  butter  and  salt.  No.  2.  To  each  cupful  of  grated  com  allow  one  egg, 
one  tablespoonful  milk,  one  dessertspoonful  melted  better,  one  dessert- 
spoonful flour,  one-half  teaspoonful  salt.  Pry  and  serve  like  No,  1.  Either 
of  these  is  a  dish  fit  to  set  before  a  king,  even  if  he  were  to  entertain  another 
king. 

Oreen  corn  soup, — Grate  the  corn  as  for  fritters.  For  six  medium-sized 
ears  use  one  quart  boiling  water,  and  one  pint  milk.  Boil  the  cobs  (after 
removing  the  corn)  in  the  water  ten  minutes.  Eemove  the  cobs,  and  to  the 
water  add  the  grated  com  and  milk,  then  butter,  salt,  and  pepper  to  taste. 

Succotash. — This  is  a  dish  of  Indian  oriofin.  The  name  was  adopted  bv 
the  New  England  Puritans  from  the  Narraganset  Indians,  whose  dish 
insickquatash  was  corn  boiled  whole. 

"  The  wise  Huron  is  welcome ;  he  has  come  to  eat  his  succotash  with  his  brothers  of 
the  lakes." — Cooper, 

The  com  is  boiled,  then  cut  from  the  cob  and  mixed  with  an  eaual  quantity 
of  green  beans  shelled  and  boiled,  and  seasoned  with  butter  ana  salt,  and,  if 
liked,  a  few  spoonfuls  of  cream  or  milk  are  added. 


Digitized  byCjOOQlC 


Cereals.  167 


Boatted  green  com, — ^For  roasting,  com  should  be  of  the  same  age  as  for 
boiling — that  is,  in  the  milk.  The  ears  are  to  be  stripped  completely  of 
their  husks  and  thrown  on  a  lively  bed  of  coals  and  occasionally  turned. 
No  matter  if  they  bum  a  little,  the  flarour  is  not  injured — in  fact,  many 
think  it  improved.  If  the  ears  are  a  little  soiled  vrith  ashes  there  is  the 
comfort  of  Knowing  there  is  nothing  unwholesome  about  that.  If  dainty, 
one  may  impale  the  ears  on  a  long-handled  fork,  and  hold  them  close  to  the 
coals,,  but  will  gradually  abandon  this  process  for  the  more  direct  one  of 
roasting  on  the  coals.  When  roasted  the  ears  are  buttered  and  salted,  and 
then  eaten  hot,  best  direct  from  the  cob.  In  order  to  impart  to  roast  corn 
its  most  delicate  flavour  it  is  necessary  that  it  should  be  purloined  from  some 
farmer's  great  field  under  the  cover  of  darkness  and  then  roasted  by  an  open 
bonfire  in  some  secluded  spot.  It  is  also  necessary  to  bo  a  boy — or  an 
unusual  sort  of  a  girl. 

For  winter  use, — Sweet  com  is  prepared  for  winter  use  by  canning  and  by 
drying.  The  canning  is  done  almost  entirely  at  factories.  While  canned 
sweet  corn  forms  a  very  acceptable  article  of  food,  it  is  entirely  different 
from  the  fresh  com  and  far  inferior  to  it. 

For  drying,  corn  is  selected  that  is  a  little  too  hard  for  boiling.  The  ears 
are  scalded  (not  boiled)  and  the  kernels  then  cut  from  the  cob  and  spread 
on  cloth  in  the  sunshine  to  dry.  As  the  com  must  be  thoroughly  dry,  the 
process  is  finished  in  a  warm  oven  in  shallow  pans.  If  the  kernels  become 
somewhat  brown  and  slightly  scorched  the  flavour  is  not  injured. 

To  cook  dried  corn, — Wash  and  soak  overnight.  In  the  morning  add  more 
water  if  necessary  (just  enough  to  well  cover  the  corn)  and  simmer  several 
hours.  Do  not  allow  it  to  boil  hard.  The  water  should  nearly  all  simmer 
away.  None  should  be  turned  off,  as  it  contains  considerable  sweetness 
from  the  com.  A  few  minutes  before  serving  add  milk  enough  to  just  cover 
the  corn,  and  season  with  butter  and  salt. 

Common  maize  or  Indian  corn  may  be  boiled  when  "  in  the  milk  "  and 
served  like  sweet  corn,  but  is  greatly  inferior  to  it. 

Hulled  Corn. 

In  New  England — that  is,  the  north-eaatem  part  of  the  United  States — 
hulled  com  is  a  favourite  winter  dish.  The  com  (ripe  flint  corn)  is  hulled 
by  long-continued  boiling,  at  first  in  a  very  weak  solution  of  alkali  (soda  or 
potash  being  used),  afterwards  in  clear  water.  The  operation  takes  all  day, 
and  the  water  is  changed  three  or  four  times.  When  taken  from  the  last 
water,  salt  enough  to  make  it  palatable  is  stirred  into  it.  The  hulled  com 
is  eaten  hot  or  cold  with  milk,  cream,  or  treacle. 

Samp  or  hominy  is  made  by  boiling  cracked  com  till  tender,  without  alkali. 
It  is  allowed  to  cool  in  a  mould,  then  served  cold  with  milk  or  cream  or  fried 
in  slices  and  eaten  with  treacle. 

Maize  Meal,  or  Indian  Meal. 

In  its  ripe  state  maize  is  not  to  be  despised  as  an  article  of  food,  and  forms 
the  basis  of  many  toothsome  dishes.  Unfortunately,  it  is  very  difficult  in 
New  South  Wales  to  obtain  really  good  maize  or  maize  meal.  I  know  of  no 
other  explanation  of  this  fact  than  that,  because  of  its  very  limited  use  as  & 
food  staple,  not  much  care  is  used  in  storing  and  keeping  it ;  and  of  all  the 
grains  it  is  the  one  most  likely  to  become  musty. 

The  raw  maize  meal  to  be  used  in  cookery  should  have  a  fresh  sweet 
taste,  impossible  to  describe,  but  readily  learned  by  a  little  practice.  If  a 
poor  quality  of  maize  is  used,  disappointment  will  be  sure  to  follow. 
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Plain  Indian  cake  or  Johnny-eake, — The  name  Jolmny^eake  is  eridently  a 
eomtption  of  *' jouraey-cake,*^  as  in  Colonial  times,  in  Ameriea,  people 
traTelnng  started  with  a  good  supply  of  this  bread  for  the  jonmey. 

One  pint  of  sour  milk,  one  teaspoonful  soda,  one  teaspoonf  ul  salt,  a  little 
sugar  or  treacle.  Mix  to  a  stiff  batter  with  maiae  zneaL  Bake  in  shallow 
pans  in  a  very  hot  oven.  Eaten  either  hot  or  cold  with  biiirler  or  in  milk. 
Still  nicer  if  baked  in  the  form  of  small  gems  in  the  iron  roll-paii%  which 
are  heated  piping  hot  before  dropping  the  batter  into  them.  Baked  on  a 
hoe  or  shovel  or  even  a  board  before  the  fire  this  same  Johnny-cake  becomes 
the  hoe-cake  of  the  southern  negro. 

Indian  breakfast  cake. — One  cup  maize  meal,  one  cup  wheat  flour,  one-half 
cup  sugar,  one  cup  sour  milk,  one  egg,  one  teaspoonf  ul  soda.  Bake  in  a 
shallow  baking  tin.    To  be  eaten  hot  with  butter. 

Spider  corn-eake  (Miss  Parloa). — ^A  frying-pan  is  termed  a  "spider"  in 
America.  One  and  two-thirds  caps  maize  meal,  one-third  cup  wheat  flour, 
two  eggs,  one  cup  sour  milk,  two  cups  sweet  milk,  one  small  teaspoonful 
soda  dissolved  in  sour  milk,  one-fourth  cup  sugar,  one  teaspoonhil  salt. 
Mix  salt,  sugar,  flour,  and  meal  together.  Beat  the  eggs  very  light ;  then 
add  one  cup  of  the  sweet  milk  and  the  sour  milk  and  the  eggs  to  the  flour 
and  meal.  Put  a  piece  of  butter  one  half  the  size  of  an  egg  into  the  hot 
frying-pan.  Four  the  mixture  in,  then  add  the  other  cup  of  milk,  but  do  not 
etir  it  in.    Bake  one  half  hour  in  a  very  hot  oven. 

Com-oakee  (Miss  Parloa). — Three  teaeupfuls  maize  meal,  one  table-spoon- 
ful sugar,  one  teaspoonful  salt,  one  tablespoonful  butter,  one  egg,  one  and 
one-half  pint  boiling  water.  Add  the  sugar,  salt,  and  butter  to  the  meal, 
pour  on  the  boiling  water,  and  stir  together.  Add  the  egg,  and  beat 
thoroughly.  Spread  on  buttered  tins  very  thin.  Bake  one  half  hour  in  very 
quick  oven.     Should  be  one-fourth  of  an  inch  thick  when  baked. 

Hasty-pudding, — This  is  made  in  much  the  same  manner  as  oatmeaJ  porridge, 
using  maize  meal  instesd  of  oatmeal.  Boil  slowly  (taking  care  not  to  bum,  as 
maize  burns  very  readily)  one  half  hour.  To  be  eaten  hot  with  butter  and 
treacle,  or  with  milk  either  hot  or  cold.  A  nice  breakfast  dish  is  made  by  cutting 
the  cold  pudding  into  slices  and  frying.     To  be  eaten  with  treacle  or  gravy. 

Corn-flour. 

Plain  Corn-flour  pudding, — One  quart  of  milk,  six  tableiq>oonfuls  corn- 
flour, one  teaspoonful  salt.  Let  the  milk  boil,  then  stir  in  the  corn-flour 
which  has  been  mixed  with  one-half  cupful  of  cold  milk.  Add  the  salt.  Boil 
ten  minutes.     Serre  hot,  with  milk  ana  sugar,  or  butter  and  sugar. 

Snoio-pudding. — One  quart  of  boiling  water  or  milk  (or  half  of  each). 
Four  heaping  tablespoonfuls  of  corn-flour.  White  of  three  eggs.  Mix  the 
corn-flour  with  a  little  cold  water,  and  stir  into  the  boiling  water  or  milk. 
Then  add  the  well  beaten  white  of  eggs  and  a  little  salt.  Stir  lightly,  and 
set  in  a  mould  to  cool.  Serve  with  custard  made  with  one  pint  of  milk,  yolks 
of  three  eggs,  one-half  cup  of  sugar.    Flavour  to  taste. 

Dolmonieo  pudding. — One  pint  milk,  yolks  of  three  eggs,  one-half  cup 
sugar,  three  tablespoonfuls  corn-flour.  Scald  the  milk,  add  the  sugar,  then 
the  beaten  yolks,  then  the  corn-flour,  previously  wet,  and  a  little  salt.  Pour 
into  a  baking  dish  and  set  to  cool.  When  cold,  spiead  over  the  top^  fruit, 
ielly,  jam,  or  canned-peaches.  Beat  the  whites  to  a  etiff  froth,  and  stir  in 
lightly  one  tablespoonful  sugar,  and  spread  this  mixture  lightly  ov^sr  the 
fruit.    Brown  delicately  in  a  hot  oven.    Serve  cold. 

Moating  island. — Scald  one  pint  of  milk.  Stir  together  Ae  beaten  yolks 
of  two  eggs,  three  tablespoonfuls  of  sugar,  one  taUespooaful  of  oorn^floiir 
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(previously  wet  with  a  little  cold  milk)  and  add  to  the  hot  milk.  FlaTour 
with  lemon.  Pour  into  the  dieh  from  which  it  is  to  be  served.  Boil  some 
water  in  a  frying-pan.  Beat  the  whites  of  the  two  eggs  to  a  stiff  froth,  and 
drop  this  by  spoonfuls  into  the  boiling  water.  Let  it  remain  a  few  seconds, 
then  skim  out  and  lay  around  on  the  float.     Serve  cold. 

Chocolate  cream. — ^To  one  quart  of  scalded  milk  add  Ave  tablespoonfuls  of 
grated  chocolate,  three  tablespoonfuls  of  corn-flour  (previously  wet),  and 
three-fourths  cup  of  sugar.  Flavour  with  vanilla.  Serve  cold  with  whipped 
cream. 

Lemon  custard  tart. — Line  a  baking  plate  with  paste  rolled  very  thin,  and 
make  a  raised  eds;e  of  paste.  Fill  witn  the  following  mixture  : — Yolks  of 
three  eggs,  one  cup  of  sugar,  one  cup  of  milk,  one  ixbblespoonf  ul  of  corn- 
flour, juice  of  one  lemon.  Beat  the  yolks,  add  the  sugar,  then  the  corn-flour 
wet  in  the  milk,  then  the  lemon  juice.  Four  into  the  paste-lined  plate,  and 
bake  in  a  rather  hot  oven.  When  baked,  ice  with  the  whites  beaten  to  a 
stifE  froth,  into  which  •  a  tablespoonf ul  of  sugar  has  been  lightly  stirred. 
Brown  slightly  in  the  oven.  , 

Quaker  omelette  (Miss  Parloa). — Three  eggs,  one-half  cup  milk,  one  and 
one-half  tablespoonfuls  corn-flour,  one  teaspoont'ul  salt,  one  tablespoonful 
butter.  Beat  the  yolks  and  corn-flour  together.  Beat  the  whites  very 
thoroughly,  and  stir  into  the  mixture.  Mix  thoroughly,  and  add  salt  and 
milk.  Grease  a  hot  frying-pan  with  the  tablespoonful  of  butter.  Pour  in 
the  mixture,  cover,  and  place  where  it  will  cook  slowly.  Cook  seven  minutes, 
then  cut  lightly  through  the  middle,  and  turn  one  half  over  the  other.  Serve 
immediately. 

Maize  Bread. 

What  is  termed  brown  bread  in  Australia  is  known  as  Graham  bread  in 
America,  while  the  term  brown  bread  is  there  used  to  designate  various  sorts 
of  bread  made  from  maize,  rye,  and  wheat  meal. 

'*  Fife  '»*  Injun.*' — Made  of  half  rye  meal  and  half  maize  meal. 

Thirded  bread, — Maize  meal,  rye  meal,  and  wheat  meal,  in  equal  propor- 
tions. Both  these  breads  are  mixed  with  sour  or  buttermilk,  raised  witn  soda, 
steamed  throe  to  four  hours,  then  baked  one  hour.  The  crusts  are  delicious 
eaten  in  milk. 

The  Surplus  Maize  Crop. 

In  the  June,  1891,  number  of  the  Gazette  there  appeared,  under  this  heading, 
a  paragraph  recommending  the  utilisation  of  the  surplus  maize  crop  for  feed- 
ing pigs,  pointing  out  that  by  this  means  farmers  would  obtain  a  very  high 
return  for  their  maize,  and  explaining  that  it  was  a  safer  and  more  satis- 
factory means  than  that  of  distilling  whiskey.  In  an  article  which  appeared 
in  the  Town  and  Country  Journal  of  the  30th  of  June  1891,  the  latter  means 
of  utilising  the  surplus  crop  was  recommended,  and  the  Department  has 
received  a  communication  from  Mr.  J.  H.  Sommerlad,  of  Tenterfield,  in 
which  he  refers  to  both  ])ublication8,  and  volunteers  the  following  opinion 
on  the  subject,  which  it  will  be  admitted  is  one  of  considerable  importance 
to  farmers.  Mr.  Sommerlad  contends  that  the  pigs  could  be  fed  on  the  meal 
or  mash  which  remains  after  the  whiskey  had  been  distilled.  He  says,  "I 
had  a  deal  of  experience  in  Germany  with  schnapps  distilling.  We  used 
the  small  potatoes,  surplus  of  rye  and  barley  damaged,  and  the  refuse  of 
wheat,  for  stilling.  After  the  schnapps  was  extracted  we  fed  the  pigs  and 
cattle  with  the  mash.  The  schnapps  would  pay  expenses  and  leave  a  good 
profit." 
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It  was  upon  this  decided  to  obtain  some  more  detailed  information  on  the 
subject,  and  the  following  report,  by  Mr.  J.  A.  Despeissis,  is  the  result  of 
such  inquiry : — 

Haize  for  Distilling  and  Feeding  Stock. 

The  European  distillers  pay  for  American  maize  12  to  14  francs  per  100 
kilos  (220  lb.).  This,  taking  the  bushel  of  maize  at  b^  lb.,  equals  4  bushels, 
and  comes  to  from  3  francs  to  3  francs  50  centimes  (2s.  6d.  to  3s.  4d.)  per 
bushel. 

The  average  chemical  composition  of  maize  is : — 

Water 10-5 

Albuminoids 8*4 

Fat         7 

Starch ^'^  I  67 

Dextrine  and  glucose 4{ 

Fibre      5*2 

^jBn        •.«        •••        •.•        •«•        ••■        •••  X  if 


100  0 


Thus  it  is  seen  that  67  percent,  of  the  constituents  of  maize  are  susceptible 
of  being  saccharified  and  changed  into  alcohol. 

Theoretically,  it  is  calculated  that  100  kilos  (220  lb.)  of  maize  ought  to 
yield  45  litres  (about  40  quarts)  of  alcohol,  at  90  degrees  purity  (such  as  is 
sold  in  commerce). 

The  specific  gravity  of  alcohol  being  "793  at  15  degrees  C,  this  gives  45  x 
'793  =  35*68  per  cent,  by  weight  of  alcohol.  In  'general  practice,  however, 
this  possible  yield  should  be  decreased  by  5'33  of  the  yield  in  volume,  and 
in  the  distilling  industry  as  much  as  7*33  are  allowed  for  saccharified 
substances  not  recovered  as  alcohol,  giving,  therefore,  for  100  kilos  of  maize, 
31  litres  of  absolute  alcohol,  or  34  litres  of  alcohol  at  90  degrees  ;  or  again, 
34  X  '793  ^  24*5  per  cent,  of  alcohol  by  weight.  From  the  above  data,  it 
will  be  seen  that  in  distilling : — 

Absolute  aloohol.  Alcohol  90*. 

100  kilos,  or  4  bushels,  maize,  give       31  litres.  34  litres. 

or  1  bushel  =»  7*75  litres.  8-50  litres. 

1  litre  =  -88  quarts,  therefore  ]  bushel  =      ...     6*82  quarts.  7 '48  quartb. 

According  to  late  quotatioDS,  1  hectolitre  (22  gallons)  of  pure  "  grain 
spirit,"  at  90  degrees,  is  worth  50  to  55  francs  in  France.  Therefore  1  litre 
=  60  to  55  centimes  (5d.  to  5id.)  ;  8*50  litres  ==  4  francs  25  centimes  to 
4  francs  67  centimes ;  and  thus  the  distiller  gets  1  franc  17  centimes  to  1 
franc  25  centimes  per  bushel  of  maize,  out  of  which  must  be  deducted  cost 
of  fermenting,  distilling,  and  rectifying  the  spirit,  and  it  is  only  by  working 
on  a  large  scale  that  he  is  able  to  make  a  fair  return  for  the  money  invested. 
Besides  this,  and  as  an  asset,  should  be  reckoned  the  exhausted  '* mash"  left 
in  the  still. 

The  practical  value  of  distillery  refuse  as  stock  feed  is  well  recognised, 
especially  for  fattening  bullocks,  for  dairy  cows,  and  for  pigs. 

The  following  data  1  have  obtained  at  one  of  the  largest  distilleries  in  the 
world,  which  I  had  on  several  occasions  the  opportunity  of  visiting  in  con- 
nection with  the  special  studies  1  was  then  pursuing  at  the  Pasteur  Institute, 
viz.,  "  The  G-yain  Distillery  and  Teast  Factory,"  of  Messrs.  Springer  &  Co., 
at  Maisons-Alfort,  in  the  neighbourhood  of  Paris. 

The  main  object  of  that  firm  is  the  production  of  pure  yeast,  which  they 
retail  to  bakers  and  distillers  in  all  parts  of  France  and  Belgium.  The 
distilled  spirit,  and  the  refuse  of  the  still,  they  reckon  as  "  profit." 
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The  grains  they  use  vary  Romewbat  according  to  the  prices  ruling  in  the 
market,  but  consist  generally  of  maize,  i ;  rye,  \ ;  and  malt,  \, 

The  diastase  in  the  malt  promotes  the  saccharification  of  the  starch  in  the 
maize  and  the  rye,  while  the  greater  proportion  of  albuminoid  matter  and 
ashes,  or  mineral  salts  in  the  rye,  supply  substantial  food  for  the  "  yeast/' 

The  following  is  the  composition  of  the  refuse  of  the  still : — 


Nitrogenoas  matters 

Fat     

Glucoee         

Kon-nitrogenous  matters 
CeUoloBe  or  fibre 

Ashes 

Water  


1*44 
0-63 
110 
2-30 
2-22 
0-31 
92-00 


100-00 
One  hundred  parts  of  the  dry  matter  from  the  refuse  contain : — 
Nitrogenous  matter  ^     18*87 


Fat 

Glucose         

NoD-uitrogenous  matter 

Fibres  

Ashes 


7-80 
13-58 
28-66 
27-30 

3-77 


100-00 

Generally  speaking,  the  quantity  of  water  varies  from  92  to  94  per  cent. 
It  is  found  that  an  extra  quantity  of  water  is  not  favourable  to  the  fattening 
of  stock,  as  a  great  waste  of  animal  heat  is  incurred  in  excreting  part  of 
that  water.  Besides,  animals  fed  exclusively  on  distillery  refuse  contract 
diarrhoea. 

The  extra  amount  of  water  is  expelled  by  means  of  centrifugal  machines, 
or  simply,  as  is  done  at  Maisons-Alfort,  by  filling  canvas-bags  and  heaping 
^hem  up  one  above  the  other,  so  that  a  great  portion  of  the  water  flows  away 
by  the  pressure  of  the  bags  themselves.  By  this  means,  refuse  is  obtained 
containing  72  to  75  per  cent,  of  water,  so  that  it  becomes  possible  to  carry  it 
away  in  bags,  and  the  amount  of  dry  substance  reaching  25  to  28  per  cent, 
the  feeding  value  of  the  stuff  is  thus  increased  threefold  at  least. 

100  kilos  of  grain  give  450  litres  of  refuse  with  the  above  chemical 
composition  (=  100  gaUons). 

1  bushel,  therefore,  will  give  25  gallons  of  refuse. 

1  bullock  consumes  40  to  80  litres  of  liquid  refuse  per  diem,  or  8  gallons 
3  quarts  to  17  gallons  2  quarts. 

1  pig  consumes  about  20  litres  =  4  gallons  1  quart.  So  that  1  bushel  of 
grain  will  give  sufficient  refuse  to  feed  25  pigs  tor  one  day,  or  one  pig  for 
twenty -five  days. 

Of  course,  this  diet  should  be  supplemented  with  drier  and  richer  food,  viz., 
in  the  case  of  cattle,  straw,  hay,  bran,  oil-cake,  roots,  &c. ;  in  the  case  of  pigs, 
pollard,  beans,  <fec. 

This  pulp  or  refuse  can  be  preserved  in  closed  silos  or  barrels  for  some 
time  before  being  fed  off  to  stock. 

Pests. 

Besides  the  root-feeding  insects  such  as  beetles,  &c.,  maize  is  subject  to 
the  attack  of  several  varieties  of  cut  and  bolt-worms.  These  are  the  larv© 
or  caterpillars  of  a  group  of  moths  known  as  noctuid®,  and  they  often  do 
much  damage  by  eating  off  the  young  plants,  or  eating  out  the  heads  of  the 
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luklf-grown  plants,  and  when  the  cohs  are  forming  they  will  often  eat  into 
them,  and  destroy  the  forming  grain.  The  most  reasonable  remedy  for  cut- 
worms is  the  distribution  throughout  infested  fields  of  poison  balls  or  baits. 
Corn  WeeviU  (Calandra  granaria  and  0.  oryza). — These  two  little  beetles 
are  responsible  for  a  great  deal  of  damage  to  com  and  other  stored  gnun ; 
but  it  is  chiefly  in  their  attacks  upon  maize  either  in  the  field,  or  when 
stored,  that  farmers  are  interested.  Both  species  are  identical  in  their 
habits,  and  both  are  as  widely  distributed  over  the  world — of  the  first  the 
native  land  is  doubtful,  but  the  rice  weevil  is  probably  a  native  of  India. 
The  grain  weevil  has  become  so  domesticated  that,  though  it  once  had  wings, 
from  want  of  use  they  have  become  aborted,  and  now  they  cannot  fly,  and 
thus  differ  from  the  rice  weevil  which  flies  very  well.  It  measures  from 
the  sixth  to  the  eighth  of  an  inch  in  length,  and  the  general  colour  is 
chestnut  brown ;  the  head  is  produced  into  a  slender  snout  which  terminates 
in  a  mouth  armed  with  sharp  teeth,  by  which  it  gnaws  a  hole  into  the  grain, 
in  which  the  females  deposit  their  eggs ;  but  they  also  work  their  way  in  and 
feed  upon  the  grain  in  the  adult  or  beetle  form,  while,  of  course,  the  grubs 
hatched  from  the  eggs  feed  upon  the  interior.  The  rice  weevil  is  about  the 
same  size,  but  has  the  wing  covers  more  densely  punctured  all  over  the  wing 
cases,  and  shows  four  pale  reddish -brown  spots,  forming  a  pattern  upon  the 
back.  I^ot  only  do  these  little  beetles  feed  and  flourish  in  stored  corn  and 
granaries,  but  also  find  their  way  into  the  fields,  and  get  into  the  cobs  of  the 
growing  corn.  The  treatment  of  stored  grain  with  bisulphide  of  carbon  is 
one  of  the  most  successful  methods  of  destroying  this  pest.  In  America 
they  can  treat  1  ton  of  grain  For  10  cents ;  1  lb.  of  bisulphide  of  carbon  will 
destroy  all  the  weevils  in  100  bushels  of  com,  even  in  open  cribs  ;  1  lb.  will 
do  for  1,000  cubic  feet  of  space.  Burning  all  rubbish  and  keeping  corn  in 
closed  bins  or  clean  sheds  would  do  much  to  lessen  their  numbers  and 
mitigate  the  attacks  of  weevils. 

The  Maize  Moth  (Heliothis  armiger,  Hub.) — ^Upon  the  tassel  or  com 
silk  of  the  late  maize,  a  green  caterpillar  will  be  frequently  found,  sometimes 
upon  every  other  cob  on  some  fields.  This  green  caterpillar  develops  into  the 
well-known  American  boll-worm,  which  gnaws  its  way  through  on  to  the  tip 
of  the  cob,  eating  away  the  grain,  and  forming  a  filthy  mass  with  their 
excreta,  which  spreads  downwards  with  the  rain  and  moisture.  This  cater- 
pillar vanes  from  light  green  to  dark  brown  in  colour;  when  full  grown 
they  crawl,  burrow  into  the  soil,  where  they  form  a  cell  2  or  3  inches  below 
the  surface,  remaining  about  fourteen  days  in  the  summer-time,  but  much 
longer  in  the  later  broods.  The  moth  is  also  variable  in  colour  from  an 
olive  green  to  brownish  tint  upon  the  fore  wings,  with  the  lighter-coloured 
wings  marked  with  blackish  brown.  The  female  lays  her  eggs  in  a  very 
indiscriminate  manner,  not  only  on  the  food-plants,  but  anything  in  the 
vicinity,  so  that  great  numbers  are  destroyed  while  looking  for  food.  This 
moth  is  known  in  America  as  the  cotton  boll-worm,  from  its  having  been 
first  noticed  upon  the  cotton-bolls  in  the  Southern  States,  and  has  been 
known  as  a  very  serious  pest  for  many  years,  but  now  is  also  just  as  common 
upon  maize  and  tobacco.  In  May  last,  upon  the  Tweed  Biver,  I  found  90 
per  cent,  of  the  cobs  in  one  field  infested  with  these  caterpillars,  in  nearly 
all  cases  in  or  upon  the  silk,  where  a  person  walking  down  the  rows  could 
have.hand-picked  them  very  easily.  i^To  doubt  before  all  our  native  birds 
were  exterminated  they  must  have  feasted  upon  these  soft  caterpillars,  and 
greatly  held  them  in  check. — W.  W.  Fro»oatt,  Govt.  Entomologist. 

For  maize  smut  the  remedy  is  to  collect  and  bum  any  affected  planta. 
The  periodical  inspection  of  the  usual  drilled  crop  is  an  easy  matter. 
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Root  Crops. 


Potatoes. 
Ordinary  Districts. 

A.  A.  DUNNICLIFF. 

To  tbe  average  settler  or  farmer  taking  up  new  lands^  this  is  a  crop  of  such 
importance,  as  providing  part  of  the  food  f^upply  of  his  home,  or  as  a  source 
of  income  from  his  fields,  that  he  will  natundlj  give  earlj  and  particular 
attention  to  preparing  for  it  a  suitable  spot. 

The  potato  may  be  profitably  produced  in  a  wide  range  of  soils,  but  pre- 
fers a  light,  rich  loam,  somewhat  sandy,  and  moderately  moist.  These  soils 
produce  the  crops  of  highest  quality. 

Large  crops  of  excellent  tubers  are  obtained  on  the  alluvial  fiats,  where 
drainage  is  good  ;  and  light  sandy  soils,  when  well  manured,  will  frequently 
turn  out  fine  yields.  These  light  and  medium  soils  will  generally  produce 
potatoes  of  good  quality  and  quick  growth ;  whilst  the  heavier  soils  will 
frequently  give  the  largest  crops,*  and  usually  require  a  longer  period  of 
growth. 

As  a  pioneer  or  cleaning  crop  the  potato  is  specially  valuable  to  the 
settler  on  a  new  farm.  When  taking  new  land  into  cultivation,  it  frequently 
happens  from  the  nature  of  things,  and  the  man's  circumstances,  that 
the  first  breaking  up  for  cropping  is  a  very  rough  affair,  and  the  farmer 
asks  himself  '^  What  crop  can  I  put  in  this  dirty,  ill-prepared  land,  the 
cultivation  of  which  nill  leave  the  soil  in  fit  condition  for  any  other  crop, 
and  better  work  ?*'  .  The  choice  usually  lies  between  maize  and  potatoes,  as 
either  of  these,  soil  and  climate  being  favourable,  will  stand  a  good  deal  of 

*  As  an  instance  illiutrating  this  fact,  I  will  quote  just  one  test  which  came  under  mj 
own  obserration  many  years  ago.  I  place  little  or  no  value  on  the  thousand  snd  one 
**  Bxperiments  with  Potatoes  "  which  appear  annually — ^mere  repetitions  with  rariations  of 
what  has  been  done  scores  of  times  during  the  past  two  hundred  years,  and  generally  with 
some  important  factor  overlooked.     Hence  tbeir  uselestness  for  practical  guidance. 

On  a  farm  having  a  fair  range  of  soils  four  typical  spots  were  selected  for  this  test, 
all  under  the  same  natural  conditions  as  to  aspect,  altitude,  drainage,  &c.,  &c.  They 
received  exactly  the  same  cultural  treatment,  and  at  the  same  time ;  were  each  planted  at 
the  same  time  with  twelve  cut  sets  of  the  same  lot  of  potatoes ;  each  set  had  two  eyes,  and 
weig^Md  2  oss.,  taken  from  the  belt  or  middle  of  uniform  tubers,  and  the  sets  were  all 
plaa^od  eyes  downwards.    The  returns  in  potatoes  were,  from — 

A  good  strong  loam 108  1b. 

A  good  light  loam  90  „ 

A  sandy  loam  with  gravel        59  „ 

Aloamyaand     ...        .» 48  „ 

Other  important  matters  were  brought  ont  by  this  test,  but,  not  bearing  on  the  point 
in  question,,  tarn  paaiid  by. 
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hardship  in  the  matter  of  cultivation,  and  leave  the  land  in  suitable  condition 
for  more  fastidious  crops.  Some  of  our  best  crops  of  potatoes,  largest  in 
quantity,  finest  in  quality,  and  handsomest  in  appearance,  are  grown  on 
these  newly-broken  virgin  soils  without  any  manurial  aid. 

Old  grass  lands  that  have  been  grazed  and  manured  by  stock  for  years, 
especially  by  sheep,  and  particularly  if  the  pasture  consists  of  a  good  clover 
sod,  are  also  excellent  for  this  crop  when  ploughed  over,  and  will  frequently 
give  heavy  yields  of  sound,  marketable  tubers.  These  grass  lands  should  be 
ploughed  over  in  the  autumn,  taking  care  to  cover  in  the  turf  to  decay. 
Towards  spring,  and  previous  to  planting,  they  should  be  again  ploughed 
lightly  and  harrowed. 

However,  on  a  new  farm  a  man  cannot  always  get  through  the  work 
exactly  as  he  knows  hoWy  and  when,  it  should  be  done  ;  and  it  may  happen 
to  him,  as  it  has  to  hundreds  of  others  before,  that  these  lands  cannot  be 
touched  before  it  is  actually  time  to  put  in  the  crop,  and  a  little  rougher 
culture  than  otherwise  intended  is,  therefore,  unavoidable.  In  such  a  case, 
the  land  may  be  ploughed  in  (say)  9  or  10  inch  furrows,  not  more  than  6 
inches  deep,  and  less  if  the  soil  is  shallow^  turning  the  grass  or  sod  over,  and 
covering  as  well  as  possible.  The  potato  sets  should  be  planted  on  the  ofp 
side  of  every  third  furrow,  and  the  next  slice  simply  turned  over  on  them. 
The  boy  dropper  or  planter  may  follow  the  horses  in  the  furrow,  walking 
backwards  and  forcing  the  seed  into  its  true  position,  one  foot  apart,  with 
the  right  hand,  and  having  a  quantity  of  the  seed  in  an  apron  fastened 
round  his  waist,  and  held  with  the  left  hand.  After  the  plough  comes 
along,  and  has  placed  a  furrow  slice  over  the  seed  planted,  it  will  be 
found  that  on  the  return  trip  on  the  other  side  of  the  land  the  furrow 
then  opened  is  the  correct  one  to  plant  in  for  that  side.  With  lands 
(say)  6  chains  long,  three  smart  boys,  each  keening  to  his  own  section  of  the 
furrows,  and  crossing  over  the  land  to  the  otner  furrow  as  he  has  finished 
planting  the  respective  section,  will  keep  a  pair  of  active  plough  horses, 
working  at  their  best.  If  the  land  is  at  all  tough,  a  plough  should  be  used 
having  a  short  mould-board,  which  will  help  greatly  to  break  up  or  pulverise 
the  furrow  slices.  After  planting,  the  land  may  get  a  light  harrowing,  to  be 
along  the  direction  of  the  furrows.  "When  the  young  plants  appear  above 
ground,  and  the  rows  can  be  distinctly  seen,  the  horse-hoe  or  scarifier 
should  be  sent  lightly  through,  to  bo  repeated  in  a  few  days  at  a  greater 
depth.  This  is  the  best  substitute  that  can  be  given  under  the  circumstances 
for  the  omitted  autumn  and  winter  workings. 

It  is  not  to  be  expected  that  under  this  method  as  large  returns  may  be 
relied  on  as  from  properly-prepared  land,  nor  do  I  for  a  moment  advocate 
agricultural  shortcuts,  or  make-shift  methods  of  farming.  The  old  saying, 
"  What  is  worth  doing  is  worth  doing  well,"  holds  good  on  a  farm  equally  as 
elsewhere.  Those  having  clear  farms  should  work  to  a  system,  and  always 
have  their  work  well  in  hand  with  the  season  ;  but  with  men  strugglitig  for 
new  homes,  with  perhaps  light  pockets,  these  first-season's  methods  may  be 
allowed.  I  have  known  this  system  followed  for  years  when  breaking  up 
new  lands,  and  generally  with  very  successful  results. 

The  potato  crop  is  usually  of  sufficient  importance  to  the  farmer  to  be 
worthy  of  a  careful  selection  and  preparation  of  the  soil.  As  its  mechanical 
texture  frequently  enters  largely  into  the  question  of  success,  the  land  must 
be  well  and  deeply  broken,  and  if  it  is  not  in  good  heart,  a  dressing  should 
be  given  of  whatever  manures  may  be  available ;  but  if  farmyard  dung  is 
used  it  should  be  rather  old  and  well  rotted,  otherwise  the  plants  run  to 
haulm  or  tops,  and  the  tubers  are  frequently  inferic^r  in  quality.     This 
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manure  should  be  covered  in  by  an  autumn  ploughing,  and  the  land  left  in 
xough  ridges  to  the  frosts  and  weather  during  the  winter,  to  be  reploughed 
(or  cross-ploughed  is  preferable)  and  harrowed  well  into  a  good  tilth  bj 
spring-time.  Other  manures  suitable  for  this  crop  are  bone-dust,  super- 
phosphate of  lime,  lime,  wood  ashes,  potash,  guano,  and  the  preparations 
known  as  the  Colonial  Sugar  Company's  Fertilisers  and  Gee's  Complete 
Manures.  These  may  be  applied  broadcasted  after  the  second  ploughing 
and  before  the  final  harrowing ;  but  if  the  farmer's  stock  of  manure  is 
limited — and  I  am  more  concerned  about  the  farmer  of  limited  means,  the 
jnan  of  heavy  labours  and  light  pockets,  especially  if  he  recogDises  that  he 
does  not  know  everything — these  latter  manures,  as  well  as  the  former  ones, 
may  be  spread  in  the  drills  at  planting  time,  when  only  a  half  or  third 
quantity  need  be  given. 

The  land  being  duly  prepared,  we  will  now  give  some  attention  to  the  seed  or 
sets,  before  proceeding  further  in  the  matter  of  cultivation.  Care  should  be 
exercised  in  the  selection  of  the  seed  stock  for  planting,  and  inferior  quality 
shunned,  irrespective  of  price.  Many  farmers  who  think  they  save  shillings 
in  the  price  of  the  seed  lose  pounds  in  the  price  of  their  crop.  In  appearance 
the  stock  should  be  even  in  growth,  regular  in  form,  clean  in  the  skin, 
true  to  colour  and  type  as  regards  variety,  with  eyes  well  up  to  the  surface, 
if  not  prominent.  When  handled  it  should  have  a  firm  but  mellow  feel, 
recognised  by  instant  touch,  and  much  appreciated  by  experienced  growers. 
[Now  take  a  tuber  and  divide  it  lengthways  with  a  sharp  thin-bladed  knife. 
It  should  pass  through  with  ease  and  smoothness.  Place  the  two  halves 
together,  and  notice  their  adhesiveness,  the  strength  oE  which,  with  the 
smoothness  of  cutting,  indicate  the  rich  nature  of  the  food  contents  or 
quality.  Should,  however,  the  feel  of  the  tuber  be  hard,  the  cut  harsh,  the 
adhesiveness  weak,  or  the  cut  surface  of  the  flesh  show  any  discolouration, 
they  indicate  degeneration,  and  a  weakened  constitution  liable  to  disease. 
These  are  probably  due  to  a  natural  deficiency  in  the  food  constituents  in 
the  soil  in  which  they  were  grown,  or  by  reason  of  having  succeeded  potatoes 
or  other  crops  which  had  previously  abstracted  the  required  elements.  When 
spots  are  seen  in  the  fiesta,  positive  disease  is  evident.  All  such  stocks  are  to 
be  avoided. 

The  sets  are  either  small  whole  tubers,  too  small  for  marketing  as  table 
potatoes ;  or  the  ordinary  tubers  cut  into  sets  or  sections,  each  having  one, 
tvt'o,  or  more  strong  eyes  or  buds,  and  averaging  two  to  two  and  half  ounces 
in  weight.  From  six  to  seven  hundredweight  of  these  will  be  required  per 
^acre.  The  cut  sets  should  be  prepared  some  hours,  or  a  day  before  planting, 
to  allow  the  wound  or  cut  surface  to  heal.  If  the  eeed  is  sound  and  good 
Its  recommended,  this  healing  will  take  place  very  quickly — well  within  the 
time  mentioned.  These  may  be  safely  used  at  the  spring  planting,  or  later 
if  the  season  or  soil  is  moist.  The  whole  sets,  or  small  tuoers,  are  safer  to 
use  for  summer  planting,  or  in  dry  lands,  being  less  subject  to  '*  dry  rot,"  to 
which  the  cut  sets  would  be  very  liable  in  a  dry  spell. 

Planting  may  take  place  as  early  in  the  season  as  allowed  by  the  clearing 
4iway  of  frosts.  In  the  warmer,  or  earlier  districts,  this  will  be  July  and 
August ;  and  in  this  case  an  autumii  crop  after  the  heat  of  summer  may  be 
planted  (say)  in  February  and  March.  In  the  uplands  or  cool  districts 
where  only  one,  or  main,  crop  is  usually  obtainable,  plantings  are  made  from 
beginning  of  October  to  end  of  November,  or  perhaps  later.  Drills  may  be 
opened  with  either  the  single  or  double  mould-board  plough,  3  inches  deep 
for  early  crops,  and  4  to  6  inches  for  main  crops  later  on.  They  should  be 
struck  out  about  80  to  33  inches  apart  for  field  culture,  27  inches  being  the 
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minimum  width  for  horse  work.  The  sets  or  seed  may  be  planted,  on  an 
average,  a  Eoot  apart  in  the  drills,  varying  a  little  sometimes,  acoordin?  to 
the  habit  of  growth  of  the  particular  variety  being  planted.  Some  profess 
to  attach  importance  to  the  way  the  seed  is  placed  in  the  ground  with  respect 
to  the  cut  side  being  upwards  or  downwards.  Fersosally,  after  a  long 
experience,  I  am  like  the  local  justice  who  dismissed  a  case,  thinking  where 
so  much  could  be  said  on  both  sides  either  party  might  be  right,  and  neither 
would  be  wrong.  The  question  is  not  worthy  of  consideration  in  our  case, 
for  nature  may  be  safely  relied  on  not  to  make  any  mistake  about  sending 
the  shoots  upwards  and  the  roots  downwards,  and  that  as  quickly  as 
possible. 

After  the  drills  are  planted  they  may  be  closed  or  covered  by  the  hoe, 
plough,  or  harrow,  at  the  discretion  of  the  farmer.  If  the  season  be  dry,  a 
turn  of  the  roller  after  closing  would  be  advantageous  in  helping  to  retain 
any  moisture.  "When  the  rows  are  visible,  the  ground  should  be  stirred  by 
a  touch  with  the  light  seed-harrows.  The  farmer  need  not  fear  that  this 
will  tear  all  the  potatoes  up ;  but  it  will  have  a  wonderful  effect  upon  the  crop 
in  stimulating  its  growth.  The  crop  must  be  kept  clean,  and  should  weeds 
appear  the  horse-hoe  must  go  through.  If  the  young  plants  are  4  or  5  inches 
high,  the  hoe  may  be  set  so  as  to  give  them  a  slight  earthing  or  hilling  at 
the  time  of  cleaning.  When  they  have  grown  to  G  or  12  inches,  according  to 
the  variety,  or  whether  they  are  of  a  dwarf  or  a  large  habit  of  growth,  ^ey 
may  receive  their  eartbing-up,  or  hilling,  or  ridging,  as  some  call  it,  to  the 
height  of  3  to  6  inches. 

This  hilling  or  ridging  may  be  done  with  a  double  mould-board  or  drill 
plough  going  between  the  rows,  or  a  single  plough  going  twice ;  and  should 
oe  broad  as  the  quantity  of  earth  will  allow,  flat  on  top,  or  rather  slightly 
hollowed  along  the  centre.  The  advantage  of  this  will  be  perceived  when  the 
plant  has  to  depend  on  dews  instead  of  rain.  Th:s  operation  is  worth  doing 
carefully,  for  the  success  of  the  crop  depends  largely  on  it,  and  if  well  done 
it  should  be  found,  when  digging  the  crop,  that  fully  half  the  returns,  if  not 
more,  are  grown  in  this  ridging.  Many  experienced  growers  both  advocate 
and  practise  double  hilling,  as  they  assert,  with  profit.  Where  this  operation 
of  hilling  is  insufficiently  done  the  tubers,  if  not  actually  exposed,  lie  too 
near  the  surface,  and  by  the  action  of  the  sun  and  light  a  chemical  change 
takes  place  which  renders  them  not  only  unpalatable,  but  unfit  for  human 
food.  For  this  reason,  when  potatoes  are  cultivated  "on  the  flat,'*  as 
recommended  by  some,  they  must,  in  this  country,  be  planted  fully  6  inches 
deep,  because  the  new  tubers  are  not  formed  below  the  set  planted,  but 
above  it. 

Cultivation  here  usually  ceases,  and  the  crop  may  be  allowed  to  grow 
unmolested  to  maturity  and  perfection. 

•Flowering  and  knotting  of  the  tops  are  contemporaneous  with  the 
xoiuation  of  new  tubers  ;  the  approach  of  maturity  will  be  indicated  by  the 
,  spotting  of  the  leaves,  and  the  failing  in  colour  of  the  foliage  generally.  At 
this  time,  although  the  *'  new  potatoes  *'  are  palatable  and  fairly  wholesome 
as  food,  the  skins  of  the  tubers  are  not  set.  Fullness  of  growth  and  perfect 
ripeness  are  denoted  by  the  firm  setting  of  the  skins  and  the  death  of  the 
tops  or  haulm.  After  this  the  crop  may  be  dug  or  removed  from  the 
ground,  by  fork  or  plough,  when  convenient;  and  when  dug  may  be  gathered 
and  bagged  for  sale  or  stored.  Any  lengthened  exposure  to  the  sun  in  the 
field,  however,  must  be  avoided. 

Whatever  method  of  storing  is  adopted,  whether  in  the  barn  or  shed,  or  ia 
heaps  or  pits  in  the  field,  the  important  points  of  dryness  and  ventilation  are 
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essential.  To  these  must  be  added  absence  of  light  on  the  potatoes  if  thej 
are  intended  for  table  parpoaes ;  but  those  desired  for  seed  are  better  for 
having  light  sufficient  to  cnange  their  colour  to  a  green  tinge,  after  which 
thej  generallj  send  out  stronger  shoots  when  planted. 

Varieties. 

The  selection  of  a  variety  best  adapted  to  the  reauirements  of  the  district, 
and  purposes  for  which  the  crop  is  intended,  is  also  a  matter  of  some  con- 
sequence, for  while  one  potato  may  give  a  heavy  crop  of  fine  quality  in  one 
place,  or  in  one  part  of  the  season,  it  might  be  unprofitable,  if  not  totally 
unsuitable,  in  another. 

Our  choice  will  be  limited  to  a  few  varieties  which  have  for  a  time  most 
satisfactorily  stood  the  severe  tests  incident  to  Australian  agriculture.  I 
will  class  them  into  early,  medium,  and  late  sorts,  placing  them  in  their 
order  of  maturing,  and  giving  a  short  description  of  each. 

Those  called  early  are  quick-errowing  sorts,  suited  to  districts  in  which  the 
temperature  in  the  summer  time  is  too  high  and  continued  too  long  for  this 
crop  to  succeed.  In  such  districts  two  crops  are  usually  obtained  annually 
by  planting  these  quick  varieties  in  the  spring  and  autumn.  The  late  kinds 
usually  take  from  one  to  two  months  longer  to  grow,  and  are  therefore  more 
suited  to  districts  where  only  one  or  main  crop  is  usually  planted  ;  but  such 
are  the  numerous  gradations  of  climate  in  this  Colony,  that  all  these  kinds 
are,  more  or  less,  interchangeable. 

Uarly. 

Triumph  (Bliss's). — A  round  red-skinned  potato,  very  early,  productive, 
of  attractive  appearance,  and  fine  quality.  A  great  favourite  with  the 
growers  of  the  valley  of  the  Hunter,  and  frequently  miscalled  "  Red  Ruby  " 
by  them  and  others.  Period  of  growth,  eight  to  eleven  weeks,  according  to 
situation. 

Extra  Early  Vermont  (Woodhouse). — ^Yery  similar  in  form  and  colour  to 
the  Early  Rose,  but  much  hardier,  a  better  keeper,  of  finer  quality,  and  more 
productive.     Time,  eight  to  eleven  weeks,  according  to  situation. 

Early  Base  (Woodhouse). — ^This  potato  is  too  well  known  to  need  any 
description  ;  the  true  strain,  which  is  now  very  difficult  to  obtain,  is  noted 
for  its  earliness,  productiveness^  and  quality.     Time,  nine  to  twelve  weeks. 

Medium, 

Snowflahe  (Pringle). — A  veir  handsome,  medium  sized  potato,  with  white 
russetted  skin,  and  fine  grained  flesh  of  delicate  flavour  ;  productive,  and  a 
good  keeper.  A  superb  potato,  and  always  saleable.  Time,  eleven  to 
thirteen  weeks. 

Cambridge  (Old  Lapstone). — ^A  flattish  oval  kidney  potato  with  white  flesh 
and  skin ;  fairly  productive  and  of  a  good  quality.  A  good  sort  for  selling 
as  *'  new  potatoes."    Time,  eleven  to  thirteen  weeks. 

Ruby  (Pringle). — A  beautiful  deep  red  coloured  potato,  oblong  in  shape, 
flesh  white,  fine  grained,  and  firm ;  mealy  and  of  fine  flavour  when  cooked. 
Productive.    Time,  eleven  to  thirteen  weeks. 

Prolific  (Breesee). — ^Tubers  large,  regular,  oblong  and  flattened ;  dull 
white  skin,  russetted.  Flesh  white,  cooks  quickly,  and  of  excellent  quality. 
Very  productive.  A  good  sort  for  sale  as  "  new  potatoes."  Time,  eleven  to 
thirteen  weeks. 
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Late. 

Beauty  (Bpownell's). — FlattiBh  oval-shaped  tubers,  oE  a  reddish  colour, 
medium  to  large  in  size.  Flesh  white  and  fine  grained,  and  of  a  delicate 
flavour.  A  reliable  cropper  and  good  keeper.  A  standard  variety.  Time, 
eleven  to  fourteen  weeks. 

Manhattan. — ^A  nearly  round  potato  with  dark  purple  skin,  generally 
blotched  with  yellow.  Flesh  of  fine  grain,  white,  very  solid,  and  of  excellent 
quality.  One  of  the  most  productive  varieties  in  cultivation.  Always  in 
demand.     Time,  twelve  to  sixteen  weeks. 

FeerleM  (Bressee). — A  beautiful  white,  round  potato,  of  superior  table 
qualities,  and  a  heavy  cropper.  One  of  the  best.  Time,  thirteen  to  sixteen 
weeks. 

Blue  Derwfnta  (Circulars  or  Tasmanians). — A  fine-skinned  potato  of 
blueish-red  colour,  white  flesh,  and  iine  quality  when  cooked.  Beliable  and 
productive  in  cool  districts.     Time,  thirteen  to  sixteen  weeks. 

I  have  not  been  able  to  make  up  a  list  of  twelve,  for  although  there  are 
numerous  other  well-known  varieties  they  either  do  not  come  up  to  the 
standard  of  quality  and  productiveness,  or  they  have  not  stood  our  tests  for 
twenty  years.  The  Superior,  a  grand  potato,  which  ought  to  be  included  and 
placed  sixth  as  regards  ripening,  I  have  omitted  because  I  have  not  seen  it 
much  in  the  markets  of  late — surely  an  oversight  on  the  part  of  growers, 
who  want  earliness,  quality,  quantity,  and  appearance.  It  will  be  noticed 
that  our  list  includes  four  white-skinned  sorts.  They  cannot  be  excluded. 
There  is  an  objection  on  the  part  of  many  to  white  skins,  because  they 
require  more  care  to  keep  them  from  the  light ;  but  any  extra  trouble  of 
that  sort  is  more  than  compensated  by  the  extra  quality  and  more  delicate 
flavour  usually  found  under  white  skins. 

It  is  not  easy  nowadays  to  get  true  stocks,  or  stocks  really  suitable  for 
seed  purposes.  Early  Roses  have  greatly  degenerated  of  late  years,  largely 
through  inferior  seed  imported  from  other  colonies  ;  in  fact,  quantities  that 
are  sent  here  every  season  for  sale  as  Early  Bose  are  nothing:  of  the  kind, 
and  disappoint  unwary  growers  when  planted  for  such.  They  are  now 
yellow  in  the  flesh,  close  in  texture,  irregular  in  shape,  and  inferior  in  every 
respect  to  those  of  the  early  seventies.  Then  I  grew  Early  Bose  which, 
when  cooked,  were  beautifully  white  in  colour  and  as  light  and  porous  as  a 
snowflake. 

Extra  Early  Vermont, — The  true  strain  of  this  sort  is  now  very  difficult 
to  obtain.  The  Early  Rose  is  usually  substituted  by  dealers,  but  is  inferior 
to  it  in  every  point. 

For  Snowflake,  the  Prolific  is  very  frequently  substituted,  being  very 
similar  in  appearance,  but  always  much  cheaper.  The  imposition  may  be 
detected  by  examining  the  eyes  ;  the  former  has  a  clear  white  eye,  and  sends 
out  a  green  tinted  bud,  whilst  the  Prolific  shows  on  both  eye  and  bud  a  slight 
pink  tinge.  In  the  winter  or  early  spring  large  quantities  of  a  yeliow-white 
potato,  of  inferior  quality  (the  old  Fluke)  are  sent  to  this  Colony  from  the 
south,  to  be  sold  for  seed  purposes,  and  are  put  ofiT  as  AMeaf  Kidneys^ 
Lapstone  Kidneys^  Cambridge  Kidneys  or  Flukes ; — ^whatever  the  buyer  may 
ask  for,  and  this  sort  of  thing  will  continue  until  growers  are  willing  to  pay 
for  seed  some  advance  on  ordinary  market  rates.  Any  seed  grower  or  dealer 
who  is  experienced,  careful,  and  laithf ul  to  his  customers,  must  have  for  bis 
goods  at  least  double  the  market  prices  for  crops,  and  his  stocks  will  pay  the 
buyer  the  best. 

Want  of  space  and  the  pressure  of  other  duties  prevent  me  entering  upon 
the  subject  of  diseases  to  which  the  potato  is  liable,  but  I  hope  to  give  in  aa 
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early  issue  of  the  Agricultural  Gazette  deBcriptions,  with  remedial  and 
preventive  measures,  together  with  more  extensive  cultural  details,  ancl  a 
wider  range  of  interesting  matters,  gathered  during  twenty-five  years  of 
practical  experience  in  the  cultivation  of  this  valuable  crop. 

Meanwhile,  let  the  farmer  watch  that  he  does  not  himself  bring  these 
diseases  on  his  new  clean  land  with  his  seed  and  its  bags.  Use  the  utmost 
care  in  obtaining  clean,  sound  seed  from  some  experienced  and  reliable 
grower  or  some  good  seedsman  who  is  equally  careful.  It  is  unwise  to  get 
seed  even  from  a  district  known  to  have  disease  in  it.  Another  source  of 
danger  is  the  second-hand  potato  stick — perhaps  only  brought  on  the  farm  to 
despatch  the  crop  in — but  it  will  frequently  impregnate  the  land  on  which 
it  has  only  stood  to  be  filled.  Distrust  a  strange  potato  sack  as  you  would 
an  enemy. 

Dry  Districts. 

G.  VALDER. 

For  the  dry  districts  of  the  Colony,  this  is  a  very  uncertain  crop  when 
cultivated  in  the  ordinary  method ;  but  if  given  a  little  extra  cultivation  it 
responds  very  readily  to  the  treatment. 

Care  should  be  taken  to  choose  a  piece  of  land  of  light  sandy  nature, 
although  heavier  soils,  if  worked  thoroughly,  will  often  do  well.  Plough  this 
deeply  and  bring  to  a  fine  tilth  with  harrow. 

Take  a  small  plough,  or  Planet  Junior  cultivator,  and  cut  out  your  furrows 
from  2  ft.  6  in.  to  3  feet  apart  and  about  6  inches  deep.  In  these  place  the 
seeds  about  every  18  inches.  I  would  recommend  planting  either  medium- 
sized  whole  potatoes  or  large  tubers  cut  into  pieces  of  not  less  than  2  oz.  in 
weight. 

Mr.  J.  C.  Arthur,  D.  Sc,  Botanist  to  the  Purdue  University  Experiment 
Station,  La  Fayette,  Indiana,  U.S.A.,  who  carried  out  a  number  of  exhaus- 
tive experiments  on  the  "  Eelation  of  the  number  of  eyes  in  the  seed  tuber 
to  the  product,"  proved  that  the  number  of  eyes  per  piece  is  immaterial, 
but  that  the  weight  of  the  piece  is  a  very  important  factor.  He  says : 
"  The  proper  manner  of  cutting  potatoes  for  planting,  therefore,  is  to  divide 
them  into  pieces  of  suitable  weignt,  sized  without  regard  to  the  distribution 
of  the  eyes.  Instead  of  attempting  to  liave  one,  two,  or  three  eyed  pieces, 
as  the  case  may  be,  the  approximation  should  be  1,  2,  or  3  oz.  pieces,  or  some 
other  definite  weight." 

As  soon  as  the  tubers  are  planted  cover  them  by  using  the  plough  or 
cultivator.  If  the  climate  in  which  the  crop  is  to  be  grown  is  a  hot,  dry  one, 
it  is  advisable  not  to  hill  the  crop  but  cover  just  level  with  the  surface  and 
then  stir  between  the  drills.  On  this  stirring  much  of  the  future  of  the 
crop  depends.  The  best  time  to  stir  is  after  a  heavy  rain,  or  whenever  the 
soil  is  inclined  to  cake  on  the  surface.  The  best  machine  to  use  for  this 
purpose  is  one  of  the  Planet  Junior  type,  having  narrow  blades.  In  hot 
dry  climates  it  has  been  proved  that  fiat  culture  is  far  superior  to  hilling, 
but  in  cold  moist  districts  I  believe  that  hilling  is  advantageous. 

Eegarding  the  varieties  to  plant,  much  depends  on  the  climate  soil,  &c. ; 
but  for  general  purposes  the  following  are  some  of  the  best : — Early  Eose, 
Brownell's  Beauty,  Bichter's  Imperator,  Bressee*s  Peerless,  Albert  Yictor, 
The  Model,  Magnum  Bonum,  Early  Puritan,  and  Lapstone  Kidney. 

In  many  parts  of  the  Colony  it  will  not  pay  to  grow  potatoes  to  any 
extent,  but  it  is  always  advisable  to  try  and  produce  sufficient  for  home  use 
and  have  a  small  quantity  for  sale. 
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Korth  Coast  District 

G.  M.  McKEOWN. 

Although  the  north-eastem  districts  cannot  compare  with  manj  other 
parts  of  the  Colony  for  potato-growino;,  there  is  no  reason  why  sufficient  for 
local  consumption  should  not  he  produced. 

The  planting  seasons  are  February  and  March  for  the  winter  crop,  the 
summer  crop  being  planted  from  July  to  September  inclusive. 

The  land  should  be  deeply  worked  and  thoroughly  pulverised.  DriIJ» 
should  be  opened  8  feet  apart,  and  the  sets  placed  1  foot  apart  and  covered 
with  6  inches  of  soil.  Mcniium  sized  tubers  snould  be  planted,  or  if  necessary 
to  cut  them  the  potatoes  should  be  divided  in  halves  lengthwise.  If  the 
potatoes  are  very  large,  in  cutting  them  into  sets,  leave  as  large  a  portion  as 
possible  with  each  eye. 

A  dressing  of  wood  ashes,  or  manure  containing  potash  will  be  found 
beneficial. 

Hilling  in  the  heavier  soils  has  been  proved  to  be  unnecessary,  but  in  light 
volcanic  soil  in  hot  weather  it  will  be  required  to  some  extent  to  protect  the 
tubers  from  the  heat,  as  soil  of  the  latter  type  is  often  washed  down  by 
heavy  rains,  leaving  the  potatoes  too  close  to  the  surface. 

The  work  of  harvesting  should  be  performe.d  in  cloudy  weather,  as  in 
summer  the  heat  would  injure  the  potatoes  if  left  lying  on  the  ground  for 
even  a  short  time. 

The  best  varieties  are  Tmperator,  Early  Sose,  Early  Puritan,  Bliss' 
Triumph,  and  BrownelFs  Beauty. 

As  a  protection  against  beetles,  frequent  applications  of  air-slaked  lime  or 
wood  ashes  to  the  foliage  will  be  necessary,  or  where  a  spraying  machine  is 
available  Paris  green,  in  the  proportion  of  1  lb.  to  150  gallons  of  water. 
Por  each  ounce  of  the  poison  mix  separately  2  oz.  of  flour,  and  then  mix  the 
whole  together,  keeping  it  well  stirred  while  spraying. 

Diseases. 

Wet  Bot. 

Potatoes  are  liable  to  a  number  of  diseases,  of  which  Wet  "Rot  and  Potato 
Scab  are  very  prevalent.  They  are  also  often  attacked  by  the  Potato  Moth 
{Lita  solanella).     The  following  remedies  are  recommended : — 

1.  Carefully  examine  and  reject  any  tubers  that  show  signs  of  disease.  If 
brownish  spots  are  noticed  near  the  margin,  it  is  a  sure  sign  of  disease. 

2.  On  no  account  must  potatoes  be  planted  in  ground  that  has  produced 
a  diseased  crop  within  two  years. 

3.  All  diseased  tubers  should  be  carefully  gathered  up  and  destroyed, 
either  by  fire  or,  if  sufficiently  good  for  the  purpose,  boilea  and  fed  to  pigs 
and  fowls. 

Foiafo  Scab. 

1.  Discard  scabby  tubers  as  seed,  or,  if  such  potatoes  must  be  used,  thev 
should  be  first  soaked  in  a  cold  solution  of  2  oz.  of  corrosive  sublimate 
(very  poisonous  substance)  to  16  gallons  of  water,  made  up  in  a  wooden 
vessel  such  as  a  cask  or  wooden  tub.  Metal  must  not  come  into  contact  mith 
this  solution,  or  both  the  solution  and  the  metal  will  be  spoiled. 
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2.  Land  that  has  borne  scabby  potatoes  will  continue  to  infect  new  crops. 
It  is,  therefore,  preferable  to  move  to  new  land,  and  this  should  not  be  such 
as  has  received  orainage  from  infected  land. 

8.  In  buying  seed,  stipulate  that  the  seed  shall  come  from  a  non*8cabby 
crop. 

These  measures  will  rid  any  farm  of  scab  in  a  season  or  two. 

Potato  Moih. 

Several  remedies  have  been  proposed  to  prevent  the  attack  of  the  larvae 
by  dipping  the  tubers  into  a  distasteful  solution,  but  we  do  not  know  of  any 
of  these  remedies  ever  having  been  applied.  Perhaps  the  labour  attached 
to  the  application  of  such  remedies  is  ihe  obstacle  to  their  adoption.  To 
hinder  tne  moth  getting  at  the  tubers  seems  to  be  the  easiest  preventive, 
and  we  see  no  reason  why  this  might  not  be  achieved  by  placing  the  potatoea 
in  a  pit,  as  it  is  done  in  Europe  and  America,  for  winter  seeping.  The  moth 
cannot  enter  the  ground  to  deposit  its  eggs  upon  the  tubers  whilst  the 
potato  is  still  growing,  unless,  perhaps,  in  such  rare  cases  where  the  soil  is 
much  cracked.  If,  therefore,  the  potatoes  are  dug  soon  after  they  have 
become  ripe,  and  placed  in  a  pit  before  the  moth  can  deposit  eggs  upon  them, 
there  is  little  danger  of  their  being  attacked. 

The  pits  for  keeping  potatoes  are  constructed  in  the  following  manner : — 
A  hole  of  about  4  to  5  feet  in  diameter  is  dug  to  a  depth  of  from  1^  to 
2  feet.  The  sides  and  bottom  are  smoothed,  and  the  latter  covered  and  the 
sides  lined  with  a  few  inches  of  dry  straw  or  rushes,  the  lining  to  stand 
above  the  margin  of  the  hole.  The  potatoes  are  now  placed  into  the  hole 
and  heaped  up  in  a  cone  over  it,  and  are  then  covered  with  4  to  5  inches  of 
straw,  and  then  with  6  to  8  inches  of  soil  that  has  to  be  beaten  smooth  to 
let  the  water  run  off. 

The  most  recent  treatment  is  :  Formalin  (a  preservative  fluid  largely  used 
in  museums,  costing  about  6s.  a  gallon,  10  lb.),  8  oz.  to  15  gallons  water ; 
soak  the  seed  potatoes  for  two  hours,  and  then  cut  and  plant  in  the  usual  way. 

Sweet  Potatoes. 
Ordinary  Districts. 

G.  VALDER. 

This  crop  does  not  receive  anything  like  the  attention  it  should.  It  forma 
a  most  valuable  addition  to  the  vegetable  garden,  and  both  potatoes  and  vines 
axegood  feed  for  stock. 

C£oose  as  sandy  a  piece  of  soil  as  you  can.  Plough  this  deeply  and  bring 
to  a  fine  tilth. 

Prepare  a  small  bed  in  a  warm  portion  of  your  farm.  On  this  place  the 
tubers  almost  dose  together.  Cover  lightly  with  some  fine  soil  and  keep 
the  bed  fairly  moist.  The  tubers  will  soon  send  forth  shoots,  and  these 
shoots  are  ready  for  planting  out  when  from  6  inches  to  1  foot  in  length. 
Hie  best  time  to  plant  out  is  in  the  spring,  as  soon  as  the  f  rests  are  over — 
in  moat  districts  early  in  October.  Of  course,  where  a  glass  frame  can  be 
obtamed  it  is  advisable  to  plant  the  tubers  under  this,  so  that  they  can  be 
brought  on  early.  When  the  shoots  are  ready  for  planting  out,  plough 
the  land  into  ridges  from  8  to  10  inches  high  and  4  feet  apart.  Pull 
the  shoots  &om  off  the  tubers,  and  plant  them  m  the  ridges  about  1  foot  to 
18  inches  apart,  putting  them  in  deeply.    If  the  shoots  have  grown  to  any 
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length  cut  them  in  pieces  of  from  6  to  10  inches  long.  Place  the  tubers  back 
in  the  bed  and  cover  them  over  again.  They  will  give  a  second  and  even 
third  crop  of  shoots,  which  will  be  useful  for  late  planting. 

Work  the  soil  between  the  rows  and  keep  the  weeds  down.  As  Boon  as 
the  vines  begin  to  turn  yellow,  the  tubers  are  ready  for  digging. 

North  Coast  District. 

G.  M.  McKEOWN. 

These  may  be  produced  over  a  large  portion  of  the  Colony ;  but  the  best 
crops  are  to  be  obtained  in  the  moist  climate  of  the  northern  rivers  districts. 

Light  soils  of  good  depth,  well  drained  and  rich  in  vegetable  matter,  will 
give  the  best  results. 

The  land  should  be  thoroughly  broken,  the  deeper  the  better,  and  formed 
into  ridges  not  less  than  a  foot  wide  at  the  top,  and  3  feet  apart  from  the 
middle  of  the  ridges. 

The  best  season  for  planting  is  from  October  to  December  inclusive. 

The  best  method  of  propagation  is  bv  cuttings,  which  should  be  1  foot  long. 
The  cuttings  should  be  planted  iu  the  middle  of  the  ridges,  1  foot  apart, 
about  one-third  of  each  cutting  being  left  above  ground. 

In  light  soil  very  little  tillage  will  be  necessary  if  the  ground  has  previously 
been  kept  clean,  as  the  vines  cover  the  ridges  so  rapidly  as  to  prevent  the 
growth  of  weeds.  The  vines  should  be  raised  occasionally  to  prevent  them 
from  rooting  at  the  numerous  joints,  and  thus  drawing  nourishment  from  the 
main  stem. 

On  the  Eichmond  Eiver  Experiment  Farm  upwards  oE  15  tons  of  tubers 
per  acre  have  been  obtained  without  the  aid  of  manure. 

Apart  from  the  value  of  the  potatoes  as  human  food,  they,  as  well  as  the 
vines,  form  an  excellent  stock  fodder.  The  potatoes  may  be  kept  for  a 
considerable  time  during  the  winter  by  cutting  the  vines  before  frost  sets  in, 
and  thickly  covering  the  ground  over  the  potatoes  with  straw ;  or  they  may 
be  dug  and  stored  safely  if  covered  with  dry  sand  and  straw. 


The  Sugar-Beet. 

The  desirability  of  introducing  in  the  general  system  of  cultivation  a 
rotation  beneficial  both  to  the  land  and  the  ensuing  crop,  whilst  leaving  a 
profit  besides,  and  the  importance  of  establishing  in  this  Colony  an  industry 
providing  employment  for  a  large  number  of  persons,  have  led  the  Depart* 
ment  of  Agriculture  to  conduct  during  the  last  four  years  many  experiments 
for  the  purpose  of  ascertaining  the  suitability  of  different  districts  for  the 
profitable  cultivation  of  the  sugar-beet.  Seed  of  all  the  most  approved 
varieties  were  procured  from  France  and  Grermany,  and  distributed  to  farmers 
throughout  the  Colony.  Mr.  C.  A.  Lee,  M.P.,  has  taken  special  interest  in 
the  beet  industry  in  the  Tenterfield  district,  and  the  experiments  he  has 
conducted  on  a  large  scale  during  the  last  three  years  have  resulted  so 
satisfactorily  that  a  movement  is  now  afoot  to  establish  in  the  New  England 
district  a  factory  capable  of  treating  a  large  quantity  of  beets.  The  follow- 
ing notes  concerning  the  cultivation  of  the  beet  for  sugar-making  are  from 
a  lecture  delivered  by  Mr.  J.  L,  Thompson,  Principal  of  the  Hawkesbuiy 
Agricultural  College,  and  an  article  by  Mr.  J.  A.  Despeissis,  M.E.A.C. 
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Soil  Suited  for  Sugar-Beet. 

The  soils  most  suitable  for  sugar-beet  are  well-drained,  deep,  friable  loams. 
Porosity  of  surface  and  subsoil  is  desirable,  to  admit  of  superfluous  water 
being  drained  away,  of  free  circulation  of  the  air,  and  to  encourage 
power  of  absorbing  and  holding  in  a  condition  convenient  for  ready  assimi- 
lation the  elements  of  plant-food  exiatiug  therein  or  applied  in  the  form  of 
manure.  On  calcareous  soils  the  roots  are  generally  small,  yielding  a  juice 
of  great  purity,  and  rich  in  sugar.  The  subsoil  has  also  an  important 
influence  on  the  quality  of  the  root.  Tndeed,  the  physical  properties  of  a  soil 
are  of  more  importance  than  the  chemical,  as  the  necessary  food  constituents 
can  be  supplied  in  the  form  of  fertilisers.  The  Australian  chocolate  soils, 
derived  from  the  disintegration  of  basalt,  may  be  regarded  as  suitable  for 
sugar-beet  production. 

Selection  of  SeecL 

From  the  experiments  that  have  been  conducted  the  following  varieties 
can  be  recommended  for  sugar  production  : — 

Heina  Vilmorin.  Paris  Yellow. 

Vilmorin's  Improved.  Imperial  Bed. 

White  Silesian. 

The  composition  of  the  seeds  varies  greatly,  not  only  with  the  variety  of 
the  roots  to  which  they  belong,  but  with  each  other.  This,  with  the  size  of 
the  seeds,  seems  to  have  an  actual  influence  on  the  resulting  root.  It  has 
been  proved  by  experiment  in  France  that  the  larger  the  seed  the  larger  the 
root,  and  the  less  percentage  of  sugar  ;  the  smaller  the  seed  the  greater  the 
amount  of  sugar  found  in  the  beet. 

The  density  of  the  seeds  is  a  good  test — those  sinking  to  the  bottom  in  a 
vessel  of  water  yield  roots  richest  in  sugar ;  again,  if  the  water  has  greatly 
changed  its  colour  we  may  safely  conclude  that  the  seeds  are  old.  It  ia 
difficult  to  make  a  distinction  between  the  seeds  of  the  sugar-beet  and 
those  of  the  mangel  wurzel,  as  in  external  appearance  they  are  very  similar, 
both  having  rough  capsules,  each  containing  two  and  sometimes  as  many  aa 
four  seeds. 

Preparation  of  the  Soil. 

Land  intended  for  sugar-beet  should  be  taken  in  hand  early  in  the  autumn. 
Too  much  stress  cannot  be  laid  upon  the  necessity  for  careful  preparation 
of  the  land.  To  obtain  long,  clean,  properly-shaped  roots  the  plants  must 
have  a  sufficient  depth  of  soil  to  grow  in,  as  nothing  fosters  the  development 
of  side  roots  more  than  the  stoppage  of  direct  growth  in  the  tap  root  by  the 
hardness  of  the  subsoil.  Subsoil  ploughing  must  therefore  be  resorted  to. 
This  can  best  be  accomplished  with  two  teams,  the  first  an  ordinary  plough, 
turning  a  furrow  (say)  6  or  8  inches  deep.  An  ordinary  plough  with  the 
mould-board  taken  ofE  makes  an  excellent  subsoiler,  and  this  should  follow 
the  first  plough,  being  regulated  to  stir  the  subsoil  another  6  or  7  inches,  a 
good  14  or  15  inches  in  all.  This  will  be  plenty  deep  enough  for  average 
sugar-beet.  The  root  should  be  almost  entirely  buried  in  the  soil.  The 
land  should  remain  in  this  rough  condition  throughout  the  winter,  when  it 
should  be  again  ploughed  if  necessary,  and  thoroughly  worked  and  pulverised 
by  means  of  disc-harrows,  rollers,  or  other  implements,  to  ensure  a  perfect 
tilth,  not  only  on  the  surf  ace,  but  to  a  good  depth. 
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Time  for  Sowinsr* 

Tbe  best  time  for  aowing  througbout  tbe  New  England  difitrici  is  September, 
and  in  other  portions  of  the  Colony  planting  should  take  place  duriDg  apcing. 

Treatment  of  the  Seed  before  Sowing. 

In  order  to  hasten  germination  the  seed  should  be  soaked  for  twentj-fonr 
or  eyen  thirty-six  hours  in  a  solution  of  one  part  rain-water  and  one  part 
urine,  human  or  bovine,  at  a  temperature  of  100  degrees  to  120  degrees 
Fahr.  Prolonged  immersion  in  pure  water  removes  from  the  seeds  some  of 
their  soluble  constituents.  The  seeds  will  absorb  about  their  own  weight  of 
the  mixture,  and  on  being  taken  out  should  be  mixed  with  some  finely- 
pulverized  wood  ashes,  dried  on  the  surface,  and  are  then  ready  for  sowing. 
If  the  after-conditioDB  as  to  heat,  light,  and  air  are  satisfactory,  the  young 
plant  should  make  its  appearance  in  from  eight  to  ten  days. 

Depth  to  Sow  the  Seed. 

The  most  suitable  depth  is  1  inch  if  the  ground  is  moist,  and  slightly 
•deeper  if  the  land  is  somewhat  dry. 

Distance  Apart  to  Sow. 

It  is  important  to  know  the  most  suitable  distance  at  which  to  place  the 
roots  advantageously  to  the  farmer  and  the  sugar-manufacturer.  This 
varies  with  the  soil,  as  the  richer  and  deeper  it  is  the  closer  the  roots  can  be 
grown ;  a  poor  soil  would  require  a  greater  number  of  square  inches  in 
surface  to  furnish  the  necessary  nourishment  than  a  rich  one.  Experiments 
■«nd  experience  prove  that  roots  of  moderate  size  yield  a  juice  which 
-contains  a  smaller  percentage  of  mineral  and  organic  impurities,  and  affoid 
a  greater  yield  of  sugar  than  large  ones;  and  up  to  a  certain  point  it  must 
therefore  be  regarded  as  an  axiom  that  the  smaller  the  root  the  richer  the 
sugar,  and  vice  versa.  The  "  ideal  beet "  should  not  be  less  than  1|  lb.  or 
more  than  2^-  lb.  in  weight.  As  a  general  rule  the  distance  in  Europe  is 
never  more  than  16  inches  between  the  rows  and  8  inches  apart  in  the 
rows;  this  will  give  above  48,000  plants  to  the  acre.  A  heavy  seeding, 
sometimes  in  Europe  as  much  as  30  lb.  per  acre,  is  given,  as  it  is  only  by 
the  liberal  use  of  seed  that  a  sufficiently  close  crop  can  be  assured,  especially 
under  unfavourable  conditions  as  to  weather,  &c.  Considering  our  eenial 
•climate,  the  amount  mentioned  by  Mr.  Despeissis*,  viz.,  from  16  to  20 lb.  of 
seed  would  be  sufficient,  and  this  is  confirmed  by  experiments  condjocted  in 
New  England  for  several  seasons. 

Meliiod  of  Sowing^. 

Small  plots  of  i  or  i  an  acre  for  experimental  purposes  can  of  course 
•easily  be  sown  by  hand ;  but  when  beet  cultivation  is  carried  out  on  an 
extensive  scale  a  seed-drill  should  be  used.  The  ordinary  one-row  horseshoe 
is  not  suitable  for  beet  cultivation ;  the  rows,  being  only  16  inches  apart, 
would  not  give  sufficient  room  for  working  ;  it  may  be  used,  however,  but  iff 
Tery  slow,  and  great  care  is  necessary  in  order  that  the  young  plants  shall 
not  be  cut  or  destroyed.  The  Planet  Junior  Horse-hoe  can  be  safely 
Tecommended  for  this  work. 

♦  Agrictdttiral  Gaasatte,  Vol  II,  p^  127. 
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Thuming  and  After-CiiltivatiGiL 

When  the  plants  show  four  leaves  the  process  of  thinning  should 
commence ;  if  the  rows  be  16  inches  apart  a  vigorous  plant  should  be  left 
every  8  inches.  Careful  selection  should  be  made,  and  all  puny*  plants 
destroyed.  It  is  better  to  save  the  vigorous  plants,  even  if  regular  intervals 
are  not  exactly  preserved ;  but  no  space  should  be  left  in  the  rows  greater 
than  12  inches,  otherwise  the  roots  will  grow  too  large.  Much  of  the 
thinning  can  be  done  by  means  of  a- narrow  hoe;  but  to  preserve  the  plants 
from  injury  hand-thinning  must  also  be  resorted  to  to  a  great  extent.  The 
plants  having  been  carefully  thinned,  subsequent  cultivation  may  be  carried 
on  by  means  of  horse-power.  Cultivation  should  be  carried  out  at  least 
once  a  fortnight  during  the  period  of  growth  ;  this  is  necessary  for  the  two- 
fold purpose  of  keeping  the  crop  entirely  free  from  weeds,  and  preserving  a 
proper  tilth  in  the  surface  soiL 

The  necessity  of  thorough  pulverisation  of  the  soil  during  the  period  of 
growth  of  the  beet  cannot  be  too  strongly  urged.  No  crop  derives  more 
benefit  from  frequent  hoeing  than  this ;  by  stirring  the  surface  soil  air  enters, 
dew  is  absorbed,  and  nitrification  is  encouraged. 

It  should  here  be  mentioned  that  in  some  of  the  Eurbpean  beet-producing 
countries,  when  the  crop  is  grown  on  a  small  scale,  plants  are  raised  in  a  bed 
in.  the  same  way  as  cabbages,  and  transplanted  to  their  permanent  positions. 
The  principal  objection  to  transplanting  is  that  it  is  impossible  to  extract 
the  young  root  without  breaking  it ;  the  resulting  beet  would,  in  all 
probability,  be  forked ;  blanks  in  the  field  should,  however,  be  filled  up  by 
transplanting. 

Manures  and  Manuring. 

The  farmers  in  the  suear-beet  districts  will  not  require  to  give  this 
subject  immediate  attention ;  for  the  rich  volcanic  or  alluvial  soils  no 
manuring  will  be  required,  unless  on  land  which  has  been  under  crop  for  a 
number  of  years.  Next  to  the  soil,  manure  has  a  powerful  influence  on  the 
quality  of  the  sugar-beet.  Beet  should  not  be  grown  in  freshly-dunged 
soils,  as  the  roots  will  be  poor  in  sugar  and  overcharged  with  saline  matter, 
which  is  dreaded  by  the  manufacturer  of  sugar,  as  it  largely  prevents  the 
successful  extraction  of  the  crystallisable  sugar.  Parm-yard  manure  should 
be  applied  to  the  previous  crop,  or  at  least  some  months  before  the  beet 
seeds  are  sown.  If  the  land  is  very  poor  it  will  be  impossible  to  grow  any- 
thing like  a  crop  without  manure ;  in  that  case  manure  must  be  applied. 
A  mixture  of  guano,  bonedust,  superphosphate,  and  sulphate  of  potash,  at 
the  rate  of  3  cwt.  per  acre,  will  gi?e  good  results:  Ammoniacal  salts,  guano, 
rich  dung,  and,  in  general,  all  nitrogenous  manures  require  to  be  used  with 
caution,  as  they  tend  to  encourage  luxuriant  growth  of  "tops,"  and  to 
diminish  the  percentage  of  sugar  in  the  roots.  A  certain  amount  of  avail- 
able nitrogen  in  the  soil  appears  to  be  necessary  for  the  healthy  development 
of  the  plant.  Superphosphate  of  lime  may  be  applied  to  the  land  with 
excellent  effect  at  the  time  when  the  seed  is  drilled  in.  For  soils  in  good 
agricultural  ccmdition  an  extra  supply  of  nitrogenous  organic  matter  or 
ready-formed  ammonia  does  harm,  inasmuch  as,  though  it  produces  a  heavy 
crop,  it  both  diminishes  the  percentage  of  sugar  in  the  roots  and  prevents 
the  manufacturer  obtaining  in  a  crystallised  form  as  large  an  amount  of 
sugar  as  he  can  obtain  from  beet  containing  the  same  percentage  of  sugar 
but  grown  without  the  use  of  nitrogenous  manure.  The  chief  constituents 
taken  from  the  soil  and  found  in  the  root  and  leaves  of  the  beet  are  potash, 
pKosphorie  acid,  magnesia,  nitrogen.    It  has  been  found,  that  a  sugar-beet 
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crop  yielding  the  moderate  result  of  15  tons  of  roots  and  3'6  tons  of  leaves 
abstracts  the  following  quantities  of  solid  matter  from  the  soil : 


Nitrogen  .»• 

Potash       

Phosphoric  acid  ., 
Other  substances.. 


Roots. 

Leaves. 

Total. 

lb. 

b. 

lb. 

59-4 

26-4 

85-8 

132 

52-8 

184-8 

26-4 

11 

37-4 

86-8 

79-2 

165 

Totals       ^        303-6      179-4      473 


The  removal  of  Leaves  during  growth  of  Beet. 

This  practice  is  not  recommended.  Experience  and  exhaustive  experiments 
have  proved  that  the  stripping  of  the  leaves  injuriously  afiEects  the  productioa 
of  saccharine  elements. 

Bipening  and  Harvesting. 

The  roots  should  not  be  harvested  until  quite  ripe.  This  stage  is 
recognised  by  the  leaves  turning  yeilow  and  becoming  flabby.  A  good 
indication  of  maturity  is  afforded  when  a  root  is  cut  in  two  with  a  knife ;  if 
the  newlv-cut  surfaces  of  the  beet  rapidly  change  colour  on  exposure  to  the 
air  the  ripening  process  is  not  completed  ;  if,  however,  they  remain 
unchanged  or  turn  only  slightly  reddish,  it  may  be  taken  for  granted  that 
they  are  sufficiently  ripe  to  be  harvested.  On  no  consideration  must  the 
roots  be  exposed  to  heavy  frosts,  In  the  sugar-beet-growing  countries  oa 
the  continent  of  Europe  the  growers  have  machines  for  raising  the  roots. 
When  grown  on  a  small  scale  the  roots  may  be  raised  with  a  pick  or  the 
plough,  but  great  care  should  be  taken  that  none  of  the  roots  are  pricked  or 
bruised,  otherwise  they  will  be  liable  to  decay.  When  the  roots  are  taken 
from  the  ground  they  should  be  shaken,  in  order  to  get  rid  of  any  earth 
adhering  to  them.  The  leaves  should  be  separated  from  the  roots  either  by 
means  of  a  knife  or  a  sharp  spade,  care  being  taken  not  to  cut  any  part  of 
the  root  except  the  neck.  The  object  of  removing  this  portion  of  tne  beet 
is  to  prevent  the  mineral  salts  which  have  accumulated  therein  in  large 
quantities  from  entering  the  factory.  If  the  roots  cannot  be  carried  at  once 
to  the  factory  or  silo  they  should  be  covered  up  with  their  leaves  in  the  field 
or  else  with  3  or  4  inches  of  earth. 

Storage  of  Boots. 

A  factory  having  made  arrangements  for  a  full  supply  of  roots  would  not 
be  able  to  take  all  at  once,  a  large  proportion  of  the  crop  must,  therefore,  be 
stored  until  required  for  use. 

In  storing  special  care  should  be  taken  to  prevent  the  roots  from  throwing 
out  fresh  tops,  as  this  is  attended  by  loss  of  suear.  They  may  be  stored  in 
heaps  covered  with  dry  earth  in  the  same  way  as  potatoes  are  kept  in  many 
districts,  or  put  in  a  silo  at  a  low  temperature,  not  to  exceed  (say)  50 
degrees  E. 

Saving  Seed  of  Sugar-beet. 

In  selecting  plants  for  the  purpose  of  procuring  seed,  only  uniform  well- 
shaped  roots  should  be  used.  The  tops  should  be  carefully  rubbed  off,  not 
cut ;  they  should  be  stored  in  heaps  or  silos  until  the  following  spring,  when 
they  should  be  planted  out  in  squares,  about  3  feet  apart.  The  root  will 
soon  show  signs  of  life,  flowers  will  appear,  and  abundance  of  seed  will  be 
produced,  not  less  than  15  cwt.  to  the  acre. 

Harvesting  is  accomplished  by  cuttine:  off  the  tops  whole  and  tying  them 
together  in  bundles ;  they  are  kept  until  quite  dry,  and  then  the  seed  is 
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thresHed  out  by  means  of  a  flail,  or,  if  on  a  large  scale  bj  means  of  an 
ordinary  threshing  machine.  In  sowing  the  seeds  the  roots  of  different 
varieties  should  be  planted  a  considerable  distance  apart  to  prevent  cross- 
fertilisation. 

For  seed  production,  only  such  roots  as  are  rich  in  sugar  should  be  selected. 
A  test  as  to  their  specific  gravity  can  be  easily  taken  in  this  way.  Take  a 
large  tub  or  barrel  and  fill  it  with  water,  dissolve  in  this  a  quantity  of  salt  or 
sugar  until  a  required  density  is  reached,  in  the  same  way  as  is  done  in 
preparing  a  pickle  for  curing  meat,  generally  strong  enough  to  float  an  egg 
or  a  potato  \  wash  the  roots  perfectly  clean  and  put  them  into  the  liquid  ; 
select  for  seed  those  that  sink  and  reject  those  that  float.  Another  method 
is  to  ascertain  the  specific  gravity  of  the  juice  in  the  root ;  this  may  be  done  by 
boring  out  of  the  roots  sbuiII  pieces,  the  juice  must  be  pressed  out  and  tested 
with  a  saccharometer.  The  hole  is  filled  up  with  sand,  and  the  root  is  not 
damaged  in  any  way,  so  far  as  its  seed-producing  power  is  concerned. 
M.  Yilmorin  brought  this  method  under  notice  in  1851. 

Approximate  cost  of  producing  an  acre  of  Sugar-beet  in  New  South 

Wales. 

Ploughing  and  subsoiling,  14  inches  deep 

Second  ploughing  in  spring         

Preparing  seed-bed 

Seed  and  sowing 

Hand-hoeing  and  singling  ...         

Horse-hoeing  three  times  and  hilling     ...         ...  * 

Harvesting...         

Carting  to  factory 

Take  cost  for  1  acre         

Betum  on  same — 

Sixteen  tons  roots  at  per  ton  16».  

Profit  per  acre  (for  the  use  of  land  and  interest  on  outlay) 

Place  in  the  rotation. 

Beet  should  follow  a  white  straw  crop ;  it  should,  if  possible,  be  made  to 
be  preceded  by  and  succeeded  by  a  grain  crop.  Clover  or  leguminous  crops 
of  any  kind  being  nitrogen  gatberers  should  not  precede  beet ;  for,  under 
such  circumstances,  although  the  roots  grow  to  a  large  size  they  remain  poor 
in  sugar  and  take  up  too  much  saline  matter.  All  experience  points  to  the 
&ct  that  repeated  sowing  of  beet  on  the  same  land  is  ruinous  to  the  culti- 
vator, even  when  immense  quantities  of  farm-yard  manure  are  applied,  and 
where  a  return  is  made  to  the  land  of  all  the  constituents  taken  from  it  by 
the  beet. 

A  favourite  rotation  on  some  of  the  Austrian  beet  farms  is  as  follows  : — 
1.  Cereal  crop ;  2.  Sugar-beet ;  3.  Cereal  crop ;  4.  Lucerne,  clover,  or 
grasses ;  cereal  crop,  ana  then  beet  again. 

Mr.  Salatnay,  in  his  articles  in  the  Melbourne  Age^  estimates  the  probable 
yield  at  19  tons  per  acre,  this  at  16s.  per  ton  gives  a  gross  return  of  £15  4s. 
per  acre,  and  he  gives  the  cost  of  production  at  £7  10s.  I  prefer,  myself, 
rather  to  under  than  over  estimate  the  return.  Experiments  at  Tenterfieli 
have  realised  20  tons  per  acre,  aad  at  Wagga  Wagga  in  a  dry  season 
14  tons  have  been  raised. 
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As  a  Fodder. 

The  sugar-beet  is  a  yaluable  fodder,  and  ivill  paj  to  grow  for  tlds  purpose 
in  all  the  colder  portions  of  the  Colony.  It  will  keep  well  in  pits,  and  when 
pulped  or  crushed  and  mixed  with  haj  or  chaff  can  scarcely  be  excelled  for 
milch  cows. 

The  waste  products  from  sugar  factories  consist  of  molasses  and  refuse 
pulp.  This  pulp  makes  an  excellent  cattle  food,  its  yalue  being  fully  20 
per  cent,  that  of  the  beet ;  it  possesses  important  fattening  qualities,  and  it  is 
regarded  by  some  as  equal,  if  not  superior  in  nutritive  properties,  to  the  roots 
from  whicn  it  is  obtained.  The  pulp  may  be  fed  in  a  fresh  state,  or  preserved 
in  silos ;  it  can  also  be  evaporated  and  kept  in  a  dry  state  for  any  length  of 
time.  It  is  given  to  fattening  beasts  mixed  with  chaff,  meal,  or  other  food 
material.  Mr.  E.  Clarke,  in  his  article  on  "  Sugar-beet  cultivation  in  Austria  '* 
in  the  Journal  of  Eoyal  Agricultural  Society  of  England,  describes  a  place 
at  Luudenburg  where  2,000  cattle  are  fattened  every  year ;  some  of  them 
consist  of  beasts  that  have  done  their  share  of  work  in  the  fields,  but  the 
majority  are  bought  expressly  for  fattening  purposes.  The  fattening  process 
only  takes  160  days. 

Enemies  of  the  Sugar-beet. 

Like  all  other  plant^^  the  sugar-beet  has  its  enemies,  some  insect,  others 
fungoid.  In  Europe  numerous  insects  damage  this  crop.  The  larvae  of 
cockchafers  feed  on  the  roots ;  weevil  larvs  bore  into  the  root  and  leaf ; 
grubs  of  many  other  insects  feed  on  the  leaves.  A  singular  disease  called 
''  Brown  penetration  "  exhibits  in  the  roots  a  brown  diseased  centre  which 
eventually  kills  the  plant.  In  some  cases  the  plant  develops  hollow  centres. 
The  leaves  are  attaclked  by  a  red-rust  fungus,  which  may  do  much  damage  ; 
several  other  fungous  pests  are  knovm  causing  either  white  spots  on  the 
leaf-stalks  or  the  leaves  to  dry  up  and  become  black.  Some  of  these  troubles 
are  caused  by  the  nlants  having  been  grown  too  long  as  successive  crops  on 
the  same  ground,  thus  showing  the  value  of  a  proper  rotation. 

So  far  as  we  in  New  South  Wales  are  concerned,  a  sharp  look  out  should 
be  kept,  and  immediate  measures  taken  to  prevent  serious  damage,  should 
occasion  require.  Any  attack  to  be  warded  off  should  be  nipped  in  the  bud 
by  the  application  of  such  remedies  as  would  be  likely  to  bring  about  the 
desired  result. 

If  grubs  are  feeding  on  the  leaves,  apply  Paris  green  as  a  liquid  spray, 
1  lb.  to  200  gallons  of  water,  adding  2  quarts  of  flour — ^the  ingredients  to  be 
each  well  mixed  up  with  a  little  water  before  adding  the  bulk. 

In  case  of  travelling  caterpillars,  for  instance  the  Army  worm,  which,  if 
in  great  numbers,  will  do  much  damage,  they  must  be  kept  out  of  the  crop 
by  ploughing  a  furrow  round  it,  the  land  side  (towards  crop)  to  be  undercut 
by  means  of  a  spade  so  as  to  present  an  overhanging  wall  of  earth,  up  this 
the  grubs  caunot  crawl ;  boiling-water  should  be  freely  used  to  kill  them  as 
they  accumulate  in  the  furrow. 

Burrowing  insects  are  difficult  to  get  at ;  they  can  be  prevented  from  laying 
their  eggs,  however,  by  sprinkling  over  the  plants  lime  and  soot. 

To  guard  against  fungous  pests  it  would  be  well  to  soak  all  seeds  in  water 
having  bluestone  in  it  in  the  same  way  as  we  steep  grain  to  keep  down  smut. 
In  the  case  of  any  fungus  appearing  in  the  crop,  specimens  should  be 
immediately  despatched  to  the  Department  of  Agriculture  for  identification 
and  advice. 
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Mangolds  (Mangel  Wurzel). 

G.  VALDER, 

This  is  another  root  crop  whicli  is  of  great  yalue  for  stock  feed.  It  requires 
much  the  same  cultivation  as  sugar-beet,  but  the  plants  require  much  more 
room.  The  seed  should  be  sown  in  drills  2  ft.  6  in.  to  3  feet  apart,  and  the 
plants  be  thinned  out  to  1  foot  to  18  inches  apart. 

In  the  colder  portions  of  the  Colony  enormous  crops  of  mangolds  could  be 
produced  at  a  small  expense.  They  are  especially  valuable  for  feeding  to 
stud  sheep  and  cattle. 

Further  particulars  re  this  crop  are  given  in  chapter  on  Crossbred  Sheep. 


Turnips  and  Swedes. 

G.  VALDER. 

By  experiments  carried  out  at  "Wagga  "Wagga  Experiment  Farm  and  else- 
where, it  has  been  proved  that  enormous  crops  of  turnips  of  first-class 
quality  can  be  produced  in  this  Colony  at  a  very  small  expenditure. 

Almost  any  of  our  wheat  lands,  in  districts  having  a  rainfall  averaging  not 
less  than  20  inches  per  annum,  are  very  suitable  for  this  crop. 

As  soon  as  the  farmer  has  harvested  his  wheat,  oats,  or  barley  crops  he 
should  get  ready  to  plough  a  portion  of  his  land  for  a  turnip  crop.  This  is 
best  done  directly  the  first  rain  comes  after  harvest.  Then  let  the  land 
remain  till  the  rains  cdme,  which  are  generally  experienced  in  January  or 
February.  As  soon  as  possible  break  the  soil  down  by  means  of  roller, 
harrows,  and  cultivator,  until  it  is  brought  to  a  fine  tilth,  taking  care  that 
the  soil  is  kept  well  loosened.  Then  sow  in  drills  about  2  feet  to  2  ft.  6  in. 
apart.  There  are  several  machines  obtainable,  which  will  drill  turnip  seed 
in  and  make  very  good  work  of  it.  From  1  to  2  lb.  of  seed  per  acre  is 
ample,  the  smaller  quantity  being  preferable.  Of  course,  where  a  drill  is  not 
obtainable  the  farmer  will  have  to  sow  broadcast ;  he  will  then  require  3  lb. 
to  4  lb.  of  seed  per  acre.  Good  crops  of  turnips  are  often  obtained  when 
broad-casted ;  but,  as  a  rule,  a  far  greater  crop  is  obtainable  when  the  crop 
is  drilled  in. 

As  soon  as  the  young  plants  are  about  1  to  2  inches  high,  it  is  advisable 
to  thin  them  out.  For  a  field  crop  the  plants  should  be  from  12  to  15  inches 
apart  in  the  drills.  The  thinning  out  is  best  done  with  a  sharp  hoe.  Pro- 
vided that  the  seed  has  been  carefully  sown,  the  thinning  out  can  be  rapidly 
accomplished. 

The  soil  must  be  kept  well  loosened  up  between  the  drills  with  a  horse- 
hoe.  This  will  keep  down  the,  weeds,  and  retain  the  moisture  in  the  soil. 
Besides  this,  any  rain  that  falls  will  go  right  in,  and  not  run  off,  as  is  often 
the  case  when  the  soil  is  allowed  to  form  a  crust.  By  cultivating  the  crop 
on  this  system  I  have  obtained  large  crops  of  turnips  in  dry  seasons.  I 
cannot  too  strongly  recommend  farmers  when  sowing  root  crops  to  be  sure 
that  the  seed-bed  is  well  pulverised,  and  the  soil  not  too  firm.  In  cold, 
moist  climates,  such  as  that  of  the  countries  of  Northern  Europe,  it  is 
customary  to  roll  the  soil  well,  so  that  a  firm  seed-bed  may  be  obtained ;  but 
in  this  Colony  this  custom  is  a  very  dangerous  one,  as  should  a  dry  season 
set  in  the  crop  is  almost  sure  to  fail. 
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Varieties  for  Table  Use* 

Turnips. 

Red-top  Munich. — A  very  showy  turnip, .  having  a  beautiful  snowy  white 
flesh,  succulent,  and  of  very  fine  flavour.  Comes  in  early,  and  is  a  heavy 
cropper.  Produced  less  foliage  than  any  other  variety,  and  stood  the  hot 
dry  weather  remarkably  well. 

Of  the  other  table  turnips,  White  Stone  and  Ited-top  American  appeared 
to  be  by  far  the  best  varieties.  Orange  Jelly  is  a  very  first-clasK  table  variety 
as  far  as  quality  is  concerned,  but  does  not  crop  well. 

Swedes, 
Of  the  Swedes  the  two  green-top  varieties  were  found  to  be  the  best 
flavoured,  but  they  did  not  stand  the  dry  weather.     Anderson's  Imperial, 
Sutton's  Champion,  and  Yates'  Champion  are  good  table  sorts.      Yellow 
Tankard  is  also  a  variety  which  I  can  strongly  recommend  for  table  use. 

Varieties  for  Stock  Peed* 

Turnips, 

Green-top  Stone. — A  fairly  large  and  even-sized  turnip  ;  is  a  good  keeper, 
being  very  firm,  flesh  white.  This  variety  should  be  a  good  one  for  the  drier 
portion  of  this  Colony,  as  it  stands  the  warm  dry  weather  remarkably  well. 

Purple-top  Mammoth. — A  large  and.  heavy  cropping  variety;  flesh  solid  and 
succulent.    Is  good  for  early  feeding;  should  not  be  allowed  to  grow  too  large. 

Qreen-top  Yellow  Aberdeen. — Much  resembles  Green-top  Stone,  but  is 
yellow  fleshed.     In  good  seasons  is  a  very  heavy  cropper. 

The  above  three  varieties  appear  to  be  by  far  the  best  for  cultivadon  in 
the  warmer  portions  of  the  Colony,  standing  the  dry  weather  well,  and 
producing  a  crop  of  even  roots  with  very  solid  and  nutritious  flesh. 

Of  the  Swedes,  Anderson's  Imperial.  Sutton's  *  Champion,  Skirving's 
Purple-top,  and  Monarch  Purple-top  are  all  suitable  for  stock  feed,  and  are 
good  even  croppers.  Anderson's  Imperial  is  a  first-class  variety ;  the  roots 
being  very  even,  solid,  and  good  quality. 

Turnips  are  always  useful  for  stock  feed,  and  there  is  often  a  large  demand 
for  them  for  table  use,  at  prices  ranging  from  £2  to  £6  per  ton. 

They  can  be  pulled  and  stored  in  pits  for  months.  When  pulling,  the 
leaves  (which  are  trimmed  off)  come  in  very  useful  for  stock  feed. 

In  a  bad  season,  I  believe,  at  least  15  tons  per  acre,  and  in  a  good  one, 
from  25  to  30  tons  per  acre,  can  easily  be  obtained  in  many  parts  of  this 
Colony. 

Diseases. 

The  turnip,  like  most  cruciferous  plants,  is  subject  to  several  insect  and 
fungous  pests,  chief  among  which  is  the  "  fly."  It  will  scarcely  pay  to  spray 
large  areas  of  turnips  with  insecticides,  and  the  best  means  to  adopt  is  to 
stimulate  the  crop  to  such  an  extent  by  means  of  good  cultivation  that  the 
plants  may  resist  the  ravages. 

White  Eust  of  the  Cabbage,  Turnip,  &c.  (Gystopus  Candidas,  Lev.) 

This  disease  is  rather  common  on  turnip,  cabbage,  horse-radish,  and  other 
cultivated  cruciferous  plants,  as  well  as  on  a  large  number  of  introduced  and 
native  cruciferous  weeds,  especially  when  they  grow  in  moist  situations.  The 
fungus  causing  the  disease  (Ot/stopus  candidus^  Lev.)  occurs  in  whitish  areas 
on  the  leaves  and  other  parts  of  the  plants.  These  areas  are  at  first  covered 
by  the  cuticle  of  the  host  plant,  and  present  the  appearance  of  white  blisters* 
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This  fungas  in  certain  stages  is  deceptive,  giving  rise  to  the  opinion  that 
the  affected  plant  is  soffeiing  from  the  encroaohments  of  some  insect  or 
mite.  The  white  blister-like  pustules  resemble  the  gallerieB  of  certain  mites, 
and  when  the  blisters  break,  their  white  colour  often  changes  to  a  dirty 
yellow,  and  this  heightens  the  deception.  Microscopic  examination,  however, 
at  once  dispels  the  illusion ;  for  when  a  bit  of  the  fungus  is  viewed  under  the 
microscope  it  is  at  once  seen  to  be  composed  of  delicate  chains  of  transparent 
nearly  spherical  spores,  as  shown  in  the  Agricultural  Gazette.  If  these 
«poree  are  placed  for  an  hour  or  two  in  water,  each  of  them  gives  rise  to 
several  minute  free  swimming  zoospores,  each  having  two  vibratile  cilise  as 
organs  of  locomotion.  These  are  the  bodies  through  whose  agency  this 
disease  spreads;  their  number,  under  conditions  favourable  to  them,  is 
inconceivably  great,  and  the  disease  is  therefore  capable  of  spreading  with 
considerable  rapidity. 

Remedies^ 

1.  Kotatioz)  of  crops. 

2.  Clean  cultivation.  Under  this  head,  which  is  doubtless  strongly 
advisable  in  cold  countries,  1  must  add  that  I  think  it  uncertain  whether 
the  fungusi  in  this  climate  requires  to  pass  the  winter  in  its  resting-spore  state ; 
hence  it  is  also  uncertain  whether  the  careful  destruction  of  all  overground 
parts  would  be  as  effective  here  as  in  colder  climates. 

3.  Destruction  of  cruciferous  weeds,  such  as  mustard,  shepherd's  purse, 
^c,  which  also  harbour  this  fungus. 

4.  It  would  be  well  to  try  the  effect  of  some  sprays  and  powders.  I  would 
recommend  a  trial  of  (a)  pulverised  lime ;  (h)  flowers  of  sulphur ;  (c)  spray 
of  eau  celeste,  made  as  follows : — 

Copper  sulphate  (blue-stone) lib. 

Ammonia  li  pint. 

Water 22  gals. 

Dissolve  the  blue-stone,  and  add  the  ammonia.     (N.  A.  Cobb.) 

Chicory  {Cichorium  intybuSy  Linn.). 

By  a.  VALPER. 

Chicobt  is  used  extensively  as  a  substitute  for,  or  an  admixture  in,  coffee, 
and  while  it  is  condemned  by  some  as  being  entirely  destitute  of  those 
properties  which  render  it  wholesome  for  constant  use,  others  maintain  that 
it  is  one  of  the  most  harmless  substances  that  has  ever  been  used  for  the 
adulteration  of  coffee,  and  that  the  combination  of  a  little  chicory  gives  a 
richness  of  flavour,  which  many  persons  prefer  to  the  pure  article,  when 
mixed  at  the  rate  of  2  oz.  pure  chicory  to  I  lb.  of  coffee.  It  has  also  been 
tried  as  ensilage  with  great  success. 

Cultivation. 

The  culture  of  chicory  is  the  same  as  that  of  the  parsnip,  carrot,  &c.  It 
thrives  beet  in  a  rich  light  soil  (rich  loam,  sandy  and  calcareous  soils  are 
best),  and  should  in  every  instance  have  an  open  situation  allotted  to  ft. 
The  soil  should  be  deeply  worked  and  well  pulverised.  Sowing  for  main 
crop  in  New  South  Wales  lasts  from  September  to  November,  according  to 
locality.  The  seeds  should  be  sown  in  drills,  1  inch  deep,  2  feet  apart,  and 
the  plants  should  be  carefully  thinned  out  to  9  inches  in  the  drills.  2  lb. 
or  even  less  seed  per  acre  is  ample  when  sown  in  drills.     When  the  plants 
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are  about  an  inch  high,  or  when  weeds  appear,  the  process  o£  hoeing  com- 
mences. This  operation  should  be  earned  out  about  once  a  month,  or  as 
the  weeds  appear.  The  crop  commences  to  ripen  in  April,  the  harvest  lasting 
from  the  beginning  of  April  until  July. 

Digging. 

The  great  objection  to  chicory  is  that,  like  horse-radish,  every  particle  of 
root  left  in  the  ground  will  grow.  Therefore,  it  is  necessary  to  be  very 
particular  in  taking  up  all  the  roots  of  the  crop  from  a  good  depth.  This  is 
the  most  troublesome  work  connected  with  the  growth  of  the  crop.  In 
America  the  roots  are  generally  ploughed  up,  men  following  the  ploii£;h 
armed  with  a  long  hook,  taking  up  any  roots  that  may  have  been  left  in  the 
ground ;  but,  as  a  rule,  it  will  be  found  much  better  to  dig  up  the  roots  with 
strong  forks.  The  roots  are  thrown  into  heaps,  carted  from  the  fields,  and 
thoroughly  washed.  Bevolving  root-washing  machines  will  be  found  to 
answer  best  for  the  purpose,  and  this  operation  finishes  their  preparation  for 
market. 

As  a  forage  crop,  chicory  is  generally  sown  broadcast  at  the  rate  of  5  lb. 
to  the  acre,  the  time  most  suitable  being  from  September  to  November,  and 
for  winter  feed  in  February  or  March.  "When  the  plant  is  coming  into 
flower  (about  four  months  from  sowins:),  cut  and  feed  to  cattle,  sheep,  and 
pigs,  &G,  For  small  farmers  and  dairymen  it  cannot  be  too  strongly 
recommended.  It  is  said  that  it  will  produce,  on  poor  sandy  soils,  a  larger 
quantity  of  green  food  than  any  other  plant  in  cultivation. 

Preparation  of  Roots. 

The  roots  are  prepared  as  soon  after  pulling  as  possible.  They  are  first 
thoroughly  washed,  then  placed  in  the  cutter  and  cut  into  the  thinnest 
possible  slices,  after  which  they  are  slowly  dried  in  kilns,  having  preferably 
revolving  floors  and  automatic  turners.  It  is  then  passed  through  sizing, 
sorting,  and  sifting  machines,  after  which  it  goes  to  tne  roasters,  where  it  is 
carefully  roasted  to  the  proper  degree.  After  that  it  passes  on  to  the 
nibbling  machines,  then  through  the  grinding  mills,  and  from  thence  through 
wire  or  silk  dressers,  after  which  it  is  promptly  packed  into  soldered  air- 
tight canisters,  and  again  packed  into  cases  ready  for  market. 

Chicory  has  not  as  yet  received  much  attention  from  farmers  in  New  South 
Wales,  although  it  has  been  cultivated  in  small  quantities  as  a  forage  plant 
for  many  years.  It  is  now  being  grown  for  its  root  (principally  in  the 
Blayney  district)  for  the  Sydney  market.  Good  washed  chicory  roots  are 
worth  on  an  average  about  £5  per  ton  delivered  in  Sydney.  The  yield  ner 
acre  ranges  from  8  tons  in  favourable  seasons  to  as  low  as  1  ton  in  ary 
seasons.  With  irrigation,  from  6  to  8  tons  per  acre  can  be  produced.  In 
California,  as  much  as  15  tons  per  acre  has  been  produced  on  rich  loamy 
soils,  and  with  irrigation  the  crop  rarely  averages  less  than  10  tons  per  acre. 
Chicory  is  much  more  extensively  grown  in  New  Zealand  and  Victoria  than 
in  New  South  Wales.  The  average  price  in  Victoria  ranges  from  £4  to  £6 
per  ton  for  washed  roots.  The  amount  of  roots  consumed  in  New  Soath 
Wales  averages  about  1,000  tons  yearly  (equal  to  about  160  tons  of  prepared 
chicory).  The  usual  pldn  in  New  South  Wales  is  for  the  merchant  to  con- 
tract with  the  grower  to  take  the  produce  of  a  stated  number  of  acres.  In 
bad  seasons  large  quantities  of  root  are  imported  from  Melbourne ;  but  as 
there  is  a  very  heavy  Customs  duty,  this  would  not  be  done  if  the  root  could 
be  obtained  here. 
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Although  the  market  for  chicory  Ib  limited,  there  is  no  reason  why  a  larger 
quantity  should  not  be  grown  in  the  Colony.  Besides  the  yalue  of  the  plant 
and  root  for  human  food,  it  would  be  of  great  value  to  the  farmers  and  dairy- 
men of  the  South  Coast  and  other  cool  parts  of  New  South  Wales  as  a  forage 
crop.  A  statistical  return  shows  that  there  was  a  total  quantity  of  167,0:^3  lb. 
imported  and  valued  at  £1,533,  and  an  export  trade  ot  14,67!2  lb.,  vaJued  at 
£163,  from  the  Colony.  In  Victoria,  during  1889,  148  acres  were  sown 
with  chicory,  producing  811  tons  of  the  root. 


The  Jerusalem  Aetichoke. 

By  J.  a  DESPEISSIS,  M.R.A.C. 

The  Jerusalem  artichoke  is  a  perennial  plant  of  the  sunflower  genus,  with 
erect  stems  5  to  8  feet  in  height,  but  producing  year  after  year  underground 

shoots,  which  are  swollen  into  genuine 
tubers,  of  a  violet-red  colour,  about 
2  inches  in  diameter,  marked  with  hol- 
lows and  scale-like  enlargements.  Its 
area  of  cultivation  extends  from  the 
south  of  France  and  Italy  to  Norway. 


Like  the  potato,  the  tubers  (Bkh- 
omei)  are  used  for  culinary  purposes,^ 
whilst,  as  a  fodder,  they  increase  the 
milk  of  cows  to  an  extraordinary  degree, 
and  are  preferable  in  many  respects 
to  potatoes  for  feeding  pigs.  Horses, 
cows,  and  sheep  eat  them,  too,  with 
a  relish,  preferring  them  even  to  com. 
The  illustrations  refer  to  the  aspect 
and  the  habit  of  growth  of  the  plant, 
and  the  way  the  tubers  are  attached  in 
cluster  to  its  roots. 

Jerusalem  artichokes,  under  the 
name  of  Topinamboury  are  extensively 

cultivated  in  France  for  distilling  purposes,  as  are  potatoes  and  beet-roots , 

yielding  as  much  as  7  to  9  per  cent,  of  absolute  alcohol. 
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The  compositian  of  these  tubers  varieB  yerj  inuch,  aoccntliiig  to  the  time 
they  are  pulled  up.  The  percentage  of  crystalline  sugar  is  largest  dunxig 
ihe  cold  season,  "while,  during  the  summer,  the  starch-like,  inulin,  giunmj 
matters  and  glucose  prevail.  The  tubers  form  -very  late,  and  shonld  not  be 
dug  before  the  stems  have  nearly  ceased  g:rowing,  viz.,  in  the  autumn. 

The  plant  is  propagated  from  the  smallest  tubers  and  planted  like  the 
potatoes,  in  the  spring,  but  they  are  not  cut  or  divided  previous  to  planting, 
and  they  are  also  put  at  a  greater  distance  apart,  viz.,  8  feet  between  the 
rows  and  2  feet  in  the  lines.  It  sprouts  rapidly  and  is  allowed  to  grow 
unchecked  without  being  earthed  up/  It  flourishes  in  a  wider  range  of  soils 
and  climate  than  the  potato,  and  may  with  considerable  advantage  be  grown 
in  rotation  with  maize. 

With  regard  to  the  nutritious  value  of  the  tubers  of  the  Jerusalem 
artichoke,  as  compared  with  potatoes  and  beet  root,  the  former  contain 
considerably  more  nitrogenous  substances,  or  flesh  formers,  and  about  the 
same  quantity  of  carbo-hydrates,  or  heat  producers,  and  it  is  estimated  that 
feeding  with  the  tubers  of  Jerusalem  artichokes  bring  the  pound  of  meat 
to  about  half  the  price,  as  compared  with  feeding  with  beet  root,  and  about 
three-fourths,  as  compared  with  feeding  with  potatoes. 

As  a  crop  for  hog  feed  it  can  hardly  be  excelled. 

An  important  element  of  their  value  for  swine  and  cattle  feeding  is  in 
their  availability  when  the  ground  does  not  remain  frozen  during  the  entire 
winter  and  spring,  the  tubers  being  dug  as  they  are  wanted,  without  any 
cost  for  harvesting.  They  do  not  stand  storing  in  pits  or  silos  like  beet 
roots  and  potatoes  and  are  little  susceptible  to  frost. 

The  leaves  of  Jerusalem  artichokes,  besides,  constitute  a  veiy  good  fodder 
for  stock.  The  stalks  grow  to  a  height  of  6  to  9  feet.  The  plant  does  beat 
in  good  soils  and  in  the  open,  but  it  is  also  in  a  peculiar  manner  fitted  to 
grow  in  the  shade,  and  it  can  therefore  be  cultivated  in  woods,  and,  for 
this  reason,  is  sometimes  grown  as  cover  for  game,  being  left  to  reproduce 
itself  annually  from  tubers.  It  is  very  often  planted  on  gravelly  pieces 
of  ground  that  would  be  too  dry  for  other  crops,  such  as  knolls  and  mounds, 
smd  it  is  also  grown  to  utilise  the  space  along  the  sides  of  hedges  and  in 
shady  places. 

They  do  remarkably  well  in  all  sorts  of  soil,  from  the  light  soils — too 
sandy  for  corn  and  "  hot  enough  to  roast  an  egg  " — to  swampy  soil,  where 
beet  roots  could  not  be  grown. 

An  average  yield  in  fair  soils,  in  which  14  tons  of  beet  roots  would  be 
raised,  would  be  about  8  tons  of  Jerusalem  artichokes,  while,  in  the  case  of 
potatoes,  the  yield  would  be  6  tons. 

In  good  soil,  well  manured,  that  \vould  produce  75  bushels  of  maize  to  the 
acre,  the  yield  of  Jerulalem  artichokes  has  been  found  to  reach  1,600  bushels 
or  about  30  tons. 

In  a  good  average  season,  however,  and  in  soils  of  medium  quality,  800 
bushels,  or  ]  2  tons,  to  the  acre  is  of  common  occurrence. 

One  of  the  best  varieties  of  Jerusalem  artichokes  is  the  one  known  as  Bed 
Brazilian.  On  the  table  it  is  often  served  boiled,  but  is  excellent  baked, 
the  flavour  being  richer  and  better  this  way. 

As  this  crop  removes  from  the  ground  a  notable  quantity  of  mineral  salts, 
the  farmers  should  only  grow  it  in  rotation  with  maize  and  other  crops.  It 
is  sometimes  grown  for  several  years  in  succession  in  the  same  field,  care 
being  taken  to  plant  each  season  the  space  between  the  lines,  provided  some 
manures,  such  as  nitrogenous  and  potassic  mannres,  be  applied  to  the  ground 
to  make  good  the  loss  entailed  on  the  ground  by  the  removal  of  the  crop. 
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LucEBJ^E  {Medicago  aativa,  linn.) 

Thebi:  is  diversity  of  opinion  as  to  the  best  method  of  sowing  this  crop, 
and  in  order  that  the  fullest  details  may  be  placed  before  the  intending 
Inceme-grower  we  ^re  the  yiews  of  Mr.  Thompson,  who  advocates  broad- 
casting ;  of  Mr.  Valder,  who  has  achieved  excellent  results  from  drilling ; 
and  the  report  of  Mr.  Stock-Inspector  Watson  on  the  system  adopted  by  a 
number  of  pastoralists  who  have  put  down  for  pasture  thousands  of  acres 
of  this  crop  in  the  Corowa  District. 

At  the  rera  Bore  Experiment  Farm,  near  Bourke,  splendid  lucerne,  is 
produced  under  irrigation,  and  the  manner  of  applying  the  water  is  described 
by  Mr.  Gorman  at  page  100.  It  may  be  added  that  the  general  practice  in 
the  Hunter  River  District,  whence  the  bulk  of  lucerne  hay  is  received,  is 
broadcasting  about  15  to  20  lb.  to  the  acre. 

I. 

J.  L.  THOMPSON. 

Soil  most  Suitable. 

Lucerne  prefers  a  deep,  well-drained  calcareous  loam,  where  it  can  send 
its  roots  deep  down  into  the  subsoil  out  of  reach  of  droughts.  It  will 
keep  green  and  luxuriant  during  the  hottest  months  of  summer,  and  is 
always  ready  to  respond  to  a  genial  summer  showerj  or  to  irrigation.  There 
are  three  conditions  under  which  lucerne  will  attain  to  great  perfection  in 
this  Colony : — 

1st.  "When  the  roots  of  the  plant  can  penetrate  to  the  natural  water. 

2nd.  When  the  soil  is  a  friable  loam,  and  the  subsoil  is  composed  of  fairly 
retentive  clay.  I  mean  by  retentive  when  it  will  hold  the  moisture  during 
the  dry  summer  months.  One  can  soon  find  out  by  sinking  a  hole  if  the 
subsoil  is  retentive  or  not  in  this  way  :  during  a  period  of  dry  weather,  if 
the  subsoil  has  sufficient  moisture  to  make  into  a  ball,  it  is  considered  reten- 
tive enough,  but  if  it  crumbles  away  in  your  Hand  it  is  too  dry.  Some 
experts  use  this  simple  test  for  ascertaining  the  retentive  qualities  of  the 
subsoil,  and  its  suitability  for  vines,  olives,  &c. 

3rd.  Where  it  can  be  irrigated  {see  p.  100). 

Preparation  of  the  SoiL 

If  the  nature  of  the  subsoil  is  such  that  the  roots  of  the  plant  cannot 
penetrate  easily  through  it  the  subsoil  plough  should  be  brought  into  use, 
and  the  subsoil  loosened  f  uUy  18  inches  deep.     This  can  best  be  accomplished 
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-with  two  ploughs  and  teams,  the  first  tumiiig  a  furrow,  saj,  8  inches  deep, 
in  the  ordinary  way ;  the  second  plough  (with  the  mould-board  taken  off;,  with 
three  good  horses,  will  break  up  the  subsoil  another  10  inches — 18  inches  in 
all.  Under  no  circumstances  do  I  recommend  the  soil  to  be  inverted,  as  the 
surface  soil,  prepared  by  nature  for  the  growth  of  plants,  should  be  allowed 
to  remain  in  its  natural  position.  Land  with  an  open  subsoil  will  not 
require  subsoiling,  but  in  any  case  the  land  should  be  well  ploughed  and 
worked  deeply  with  a  scarifier,  and  brought  to  a  fine  tilth  by  means  of  disc 
cultiyators,  roller,  harrows,  &c.  It  is  absolutely  necessary  to  hare  fine  loose 
open  soil,  so  that  the  tiny  seed  may  not  be  lost  among  the  big  clods,  and 
that  it  may  have  every  opportunity  to  germinate  and  take  root.  In  short, 
the  soil  should  be  almost  like  that  of  the  proverbial  onion-bed.  It  is  best 
to  sow  the  seed  on  the  smooth  surface  after  the  roller,  and  not  on  rough 
lumpy  soil.  One  stroke  of  a  very  light  harrow  will  be  sufficient  to  cover  the 
seed.  Many  small  seeds,  like  lucerne,  are  buried  too  deeply,  and  never 
germinate,  and  the  seedsman  is  blamed  for  sending  inferior  seed.  From  a 
quarter  to  half  an  inch  of  covering  is  quite  sufficient. 

Testing  Seed. 

As  so  much  is  at  stake  in  sowing  large  areas  of  lucerne,  it  would  in  all 
cases  be  wise  to  test  the  germinating  power  of  the  seed  before  purchasing 
or  sowing.  If  time  will  permit,  100  average  seeds  can  be  sown  in  a  box 
filled  with  nice  loam  ;  if  put  in  a  warm  sheltered  comer  and  kept  moist  they 
will  soon  germinate,  and  the  number  of  plants  can  easily  be  counted.  A 
quicker  method  is  to  put  the  seeds  between  two  pieces  of  flannel,  and  by 
keeping  them  moist  and  warm  these  will  germinate  in  less  than  forty-eight 
hours.  Some  of  the  leading  seedsmen  give  a  germinating  percentage  guar- 
antee, i,e,  they  guarantee  that  under  ordinarily  favourable  conditions  a 
certain  percentage  of  the  seeds  will  germinate. 

Sowing  Lucerne. 

It  is  very  difficult  to  sow  small  seeds,  like  lucerne,  evenly  by  hand ;  the 
seeds  will  slip  through  your  fingers  in  spite  of  the  greatest  care,  and  the 
sowing  will  be  irregular.  It  is  also  impossible  to  throw  small  seeds  any 
great  distance.  A  machine  is  therefore  indispensable  to  sow  lucerne-seed 
properly,  if  much  has  to  be  accomplished.  The  one  we  have  on  the  College 
farm  cost  only  £5  delivered  in  Sydney,  and  full  particulars  regarding  it  can 
be  obtained  at  the  Department.  It  is  12  feet  long,  and  capable  of  sowing 
from  20  to  30  acres  per  day.  On  well-prepared  land,  after  the  roller,  it  can 
be  pushed  along  as  easily  as  an  empty  wheelbarrow.  Although  the  machine 
is  12  feet  long  it  should  only  cover  11  feet,  one-sixth  of  a  chain  at  one  turn, 
thus  allowing  6  inches  at  each  end  for  lap.  In  working  the  machine,  poles 
are  put  in  perfectly  straight  in  line,  say,  every  5  chains  along  the  line,  and 
as  these  are  knocked  out  by  the  wheel  of  the  machine,  11  feet  are  measured 
off  with  a  light  deal  rod  exactly  that  length,  and  the  poles  put  in  for  the 
journey.  This  is  continued  until  the  whole  of  the  field  is  sown,  and  if  care 
is  taken  the  sowing  can  be  completed  without  a  single  blemish. 

Drilling  versus  Broadcast  Sowing. 

Although  many  experienced  men  advocate  drilling  instead  of  sowing  the 
seed  broadcast,  I  must  confess  that,  from  an  experience  of  over  twenty-four 
vears  in  the  growing  of  this  plant,  I  am  strongly  of  opinion  that  broadcast 
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sowing  is  to  be  preferred.  Unless  the  spaces  between  the  drills  can  be  kept 
constantly  clean  and  free  from  weeds,  tiiey  have  a  tendency  to  get  full  of 
weeds,  and  thus  in  time  choke  the  plant,  and  consequently  soon  ruin  it. 
If  sown  in  rows  or  drills  there  is  certaioly  a  saving  of  seed,  but  I  believe  in 
a  liberal  broadcast  seeding  so  as  to  ensure  a  good  healthy  covering  of  the 
whole  surface,  bo  as  to  choke  out  all  weeds  as  early  as  possible.  Ten  or  12 
inches  apart  in  the  drills  is  the  usual  distance.  It  is  not  advisable  to  break 
up  virgin  soil  and  sow  lucerne  as  a  first  crop ;  a  preparatory  crop  of  cereals 
or  roots  is  most  desirable.  Many  largo  farmers  in  this  Colony,  and  also  in 
Victoria,  take  two  cereal  crops,  and  then  sow  down  with  lucerne. 

Lucerne  does  not  do  well  when  sown  along  with  a  cereal  crop.  It  is  much 
better  .to  give  it  full  possession  of  the  soil. 

The  best  time  to  sow  Lucerne. 

In  districts  where  the  winter  frosts  are  not  too  severe,  and  the  summer 
months  comparatively  dry,  I  would  recommend  the  seed  to  be  sown  after  the 
first  autumn  rains — say,  in  the  month  of  April,  while  the  soil  is  comparatively 
warm.  The  conditions  being  favourable  to  germination,  the  plant  will  soon 
appear  above  ground,  and  will  attain  considerable  dimensions  before  winter. 
During  the  winter  months  it  will  make  considerable  root-srowth,  and  when 
the  genial  spring  months  come  round,  with  refreshing  showers  of  rain,  it 
will  start  into  active  growth,  and  will  soon  give  a  good  return.  If  the  seed 
cannot  be  got  in,  say,  during  April  or  May,  the  months  of  June,  July,  and 
August  should  be  passed  over,  and  the  month  of  September  taken  advantage 
of  for  spring  sowing.  The  soil  by  this  time  will  be  getting  a  little  warmer, 
and  if  the  seed  is  sown  on  well-prepared  soil,  with  genial  showers,  it  will 
soon  show  above  ground,  and  with  a  showery  summer  will  do  well.  Should 
the  summer,  however,  turn  out  a  dry  one,  the  plants  will  not  have  the  same 
chance  of  withstanding  the  drought  as  the  autumn-sown  onoB,  not  having 
developed  so  much  root-growth.  Where  irrigation  can  be  applied  of  course 
the  crop  can  be  relied  upon  to  make  the  necessary  root-growth,  enabling  it 
to  withstand  drought. 

Quantity  of  Seed  to  sow  per  Acre. 

Great  diversity  of  opinion  obtains,  even  among  experienced  men,  with 
regard  to  the  quantity  of  seed  to  be  used  per  acre.  Of  course,  soil,  situation, 
and  climatic  conditions  would  influence  this  to  some  extent ;  but,  all  these 
being  duly  considered,  opinions  differ  widely.  I  have  put  myself  in  com- 
munication with  gentlemen  in  various  parts  of  the  Colony,  experienced  in 
this  matter,  with  a  view  of  arriving  at  some  definite  quantity  to  recommend, 
but  while  some  recommend  only  G  lb.  per  acre,  others  use  as  much  as  25  lb. 
Now,  as  it  is  reckoned  that  there  are  12,600  seeds  in  1  oz.,  25  lb.  to  the  acre 
would  give  the  enormous  number  of  5,040,000  seeds.  This  quantity  appears 
absurdly  large,  and  it  would  be  simply  impossible  for  the  plants  to  have 
room  to  develop,  as  there  would  be  fully  115  to  every  square  foot.  I  have 
myself  conducted  numerous  experiments  with  difierent  quantities  of  seed 
per  acre.  On  one  occasion  a  5u-acro  paddock  was  sown  at  the  rate  of  10 
acres,  5  lb. ;  10  acres,  10  lb. ;  10  acres,  15  lb. ;  10  acres,  20  lb. ;  and  10 
acres,  25  lb.  The  conditions  in  all  other  respects,  as  to  culture,  &c.,  were 
identical.  Of  course  the  thickly-sown  portion  covered  the  ground  soonest, 
and  made  the  best  show  at  first,  but  after  the  first  year  the  plants  seemed 
to  be  very  much  stunted,  while  the  portions  which  received  the  10  and  15  lb. 
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produced  a  fine,  strong,  robust,  healthy  plant,  and  remained  longest  in  good 
condition.  Since  then  I  have  always  allowed  12  lb.  of  seed  per  acre,  and 
on  well-prepared  soil  I  am  quite  certain  this  is  about  the  happy  medium. 
It  is  well  known,  however,  that  the  plant  has  a  tendency  to  thin  out  as  it 
gets  older ;  the  strong  plants  get  larger  and  kill  out  the  weaker  ones. 

Treatment  of  Young  Lncerne. 

Xo  heavy  stock  should  be  put  on  to  lucerne  the  first  season  after  sowing. 
Sheep  may  be  put  on  occasionally,  but  not  allowed  to  nibble  the  plants  down 
bare,  and  a  mowing  machine  should  be  run  over  it  when  it  becomes  spindly. 
It  will  branch  out  splendidly  afterwards,  on  the  same  principle  as  do  hedges 
or  tr^es  after  havinp;  been  pruned.  At  no  time  should  it  be  eaten  down  too 
close.  There  should  be  at  least  three  paddocks  of  lucerne  if  grazing  is 
contemplated.  A  sufficient  number  of  stock  should  be  put  on  to  eat  the 
crop  down  quickly,  then  shift  on  to  another  paddock,  and  again  to  the  third ; 
by  the  time  this  is  consumed  the  first  paddock  is  fit  for  the  stock  again. 
Lucerne  rebels  against  being  continually  nibbled  at.  As  soon  as  the  crop  is 
eaten  down  it  has  a  tendency  to  throw  out  shoots  for  the  next  crop.  If  the 
crown  of  a  well-matured  plant  is  examined  it  will  be  found  that  the  new 
growth  starts  from  the  circumference  of  the  woody  crown,  in  delicate  white 
shoots,  and  also  from  among  the  remains  of  old  flower-stems.  This  means 
that  as  soon  as  the  old  growths  are  fed  ofE  the  new  growths  start,  and  if  the 
feeding  is  continuous  they  get  trodden  on  and  nipped  off;  being  very  soft 
when  immature  and  full  of  sap,  a  serious  bleeding  takes  place,  and  con- 
eequently  injury  to  the  plant.  8heep  or  any  other  stock  may  be  grazed  on 
lucerne  if  the  above  precautions  are  observed.  There  is  no  doubt  the  best 
results  can  be  obtained  by  cutting  lucerne  and  carting  it  to  stock  on  what  is 
known  as  the  soiling  system,  but  on  a  large  scale  this  would  not  be  practicable. 
As  the  word  soiling  is  not  generally  well  understood  among  our  young  farmers, 
a  few  line3  here  in  explanation  may  not  prove  out  of  place.  The  system  of 
soiling  is  described  by  a  humourist  as  *'  grazing  cattle  in  the  house,"  and  it 
really  means  cutting  and  carting  the  fodder  to  the  animals.  Several 
advantages  are  claimed  for  this  system,  the  chief  being  (1)  that  a  given 
extent  of  land  will  carry  more  stock ;  (2)  that  more  actual  food  will  be 
produced  from  such  crops  as  lucerne  ;  (3)  that  the  food  grown  is  more  fully 
utilised  ;  (4)  that  such  animals  as  milch  cows  thrive  much  better  and  pro- 
duce more  milk ;  (5)  that  more  and  better  manure  is  made.  It  will  at  once 
be  seen  that  the  cost  of  labour  is  very  much  greater  than  with  grazing,  but 
there  arc  many  circumstances  under  which  the  system  may  be  pursued  with 
excellent  results,  especially  with  milch  cows.  The  system  is  most  suitable 
for  warm  climates  where  forage  crops  grow  easily,  and  where  milch  coirs 
would  sufEer  from  the  excessive  heat  of  the  summer  or  the  cold  bleak  winds 
of  winter.  The  system  is  gaining  ground  in  some  parts  of  the  Colony.  It 
is  well  known  that  in  luxuriant  pasture  the  animals  destroy  more  than  they 
consume. 

Manure  for  Lucerne. 

A  8  leguminous  plants  are  well  known  to  obtain  a  considerable  proportion 
of  their  nitrogenous  food  from  the  atmosphere,  an  application  of  this  costliest 
of  all  manures  would  simply  be  money  wasted. 

As  a  result  of  careful  and  successful  experiments,  I  recommend  a  dressing 
of  good  superphosphate,  2  cwt.,  and  kainit,  1  cwt. ;  the  former  supplying  the 
phosphoric  acid  and  lime,  and  latter  potash.  A  top-dressing  of  gypsum 
generally  proves  highly  beneficial. 
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The  effects  of  Lucerne  upon  Soil. 

The  roots  of  lucerne  strike  5,  10,  15,  or  20  feet  deep. 


11. 

G.  VALDER. 

"When  first  I  went  to  the  Riverina  District, 
I  was  surprised  to  find  that  this  grand  forage 
crop  was  so  little  grown,  and  on  asking  some 
of  the  leading  farmers  and  pastoralists  for  the 
reasoQ,  was  informed  that  there  was  very 
little  land  suitable  for  lucerne  growing  in 
this  district,  the  general  opinion  being  that 
it  would  rarely,  if  ever,  thrive  well,  except 
on  the  rich  river  flats.  Feeling  sure  that 
this  was  a  mistake,  and  believing  that  with 
proper  cultivation  this  crop  would  be  a  very 
profitable  one  on  almost  any  of  the  Riverina 
soils,  I  commenced  a  series  of  trials  with  the 
view  of  illustrating  its  value.  The  first  plot 
tried  was  a  great  success,  and  I  will,  there- 
fore, fully  describe  the  system  of  cultivation 
adopted,  so  that  others  may  benefit  by  my 
experience. 

Of  course,  the  farmer  cannot  always  obtain 
a  drill  suitable  for  sowing  lucerne  seed,  and 
therefore  has  to  sow  broadcast.  In  this  case 
I  would  advise  preparing  the  land  as  recom- 
mended below  and  sowing  with  a  small  broad- 
casting machine  or  by  hand,  at  the  rate  of  4 
to  6  lb.  of  seed  per  acre.  At  the  same  time, 
I  would  strongly  recommend  farmers  to  drill 
if  possible. 

Preparation  of  the  land. 

There  are  certain  soil?,  such  as  the  light 
loams  and  deep  rich  river  flats,  in  which 
lucerne  can  be  grown  with  very  little  trouble, 
and  the  ordinary  farmer  requires  but  little 
instruction  how  to  grow  this  crop  in  such 
soils.  But  the  soil  that  I  refer  to  is  the  stifE 
red  loam,  which  is  typical  of  millions  of  acres 
of  the  Riverina,  and,  therefore,  is  of  interest 
to  many.  In  order  to  grow  lucerne  to  the 
best  advantage  on  soil  of  this  character, 
it  is  necessary  to  plough  deep  if  the  soil  is 
deep,  but  if  it  is  shallow  it  is  better  to  plough, 
say,  6  inches,  and  subsoil  another  G  or  8  inches.  In  my  experiment  the  land 
was  ploughed  10  inches  deep.  The  land  was  then  cross- harrowed,  rolled,  well 
worked  with  a  spading-harrow,  and  finally  carefully  smoothed  down  with  a 


A  Li'CKRXK  Plant  and  its  Roots. 
"  Its  Ioiik:.  heavy  rw^ia  disturb  the  sub- 
soil, push  and  crowd  the  earth  this  way 
and  that,  thus  constitutinjr  a  f^iganti'o 
Bubsoiler.  These  roots  become  an  im- 
mense ma;ni2iiio  of  fertility.  As  soon  as 
cut,  they  bc^in  to  decay,*  and  liberate 
the  vast  re8er\oir  of  fertilising  matter 
below  the  plou^^h,  to  Ihj  drawn  upon  by 
other  cropd  lor  years  to  come." 
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light  harrow.  This  brought  the  soil  to  a  fine  tilth,  bo  that  the  seed  was  sown 
at  even  depth.  Too  much  care  cannot  be  giren  to  this,  for  the  finer  the  soil 
is  the  more  even  and  heayj  tlie  crop  will  be.  I  would  like  to  point  out  that 
it  will  pay  a  farmer  far  better  to  put  in  a  small  patch  at  a  time,  and  put  it 
in  well,  than  it  will  to  put  a  large  crop  in  roughly,  even  if  it  takes  him  a  year 
or  so  longer. 

8.     d. 
Cost  of  cultivation — ^Ploughing       

Harrowing,  three  times 

Eolling,  twice 

8pading-harrow,  twice 

Total        19    0        „ 

Sowing, — ^The  seed  was  sown  on  the  6th  June.  I  consider  that  May  and 
June  are  by  far  the  best  months  for  sowing  in  Wagga  district.  During  the 
winter  months  the  plants  will  make  little  headway  above  ground,  but  they 
are  making  root-growth,  and  on  the  approach  of  warm  spring  weather  grow 
very  rapidly,  and  thus  become  well  established  before  tne  hot  weather  sets 
in.  They  are  thus  able  to  stand  almost  any  drought  that  is  likely  to  be 
experienced  here.  The  seed  was  sown  in  drills  14  inches  apart  by  means  of 
a  machine  drill. 

This  drill  has  eleven  teeth,  7  inches  apart ;  by  shutting  off  every  other 
feeder,  six  drills  are  sown  14  inches  apart,  and  this  is  about  as  good  a  dis- 
tance as  it  can  be  sown.  By  careful  handling  one  man  with  a  pair  of  horses 
can  sow  from  10  to  12  acres  a  day  with  this  machine,  using  from  4  to  6  lb. 
of  seed  per  acre.    The  expense  of  sowing  is  therefore  per  acre : — 


Cost  of  seed  (say  6  lb.  at  lOd.) 
Cost  of  sowing        


Add  to  this  preparation  of  the  land 


£     8. 

d. 

0    4 

2  per  acre. 

0    1 

0        „ 

0    5 

2 

0  19 

0        „ 

£14    2 


As  the  machine  covers  the  seed  sufficiently,  no  further  expense  is  required, 
and  therefore  £1  48.  2d.  is  the  cost  of  putting  in  the  crop. 

Cultivation. 

This  is  a  very  important  item,  as  on  it  depends  much  of  the  success  or 
otherwise  of  the  crop.  After  the  crop  was  well  up,  I  stirred  the  soil 
between  the  drills  with  a  machine  hoe,  which  was  set  exactly  the  same  as 
the  drills,  that  is,  14  inches  from  the  centre  of  hoe  to  centre  of  next  hoe. 
This  was  done  ODce  when  the  crop  was  about  2  inches  high,  and  again  when 
it  was  about  8  inches  high.  It  had  the  effect  of  killing  all  the  weeds,  and 
leaviDg  the  soil  loose  between  the  drills,  thus  taking  every  advantage  of  the 
least  ffhower,  and  keeping  the  moisture  in  the  soil. 
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Another  advantase  which  this  system  of  cultivating  lucerne  has,  is  that 
sheep  can  he  turned  on  to  the  crop,  and  after  they  are  removed  the  land  can 
•  he  well  stirred  hetween  the  drills  with  the  machine  hoe ;  thus  repairing  any 
injury  caused  by  the  sheep  tramping  down  the  soil.  Many  pastoralists  have 
written  asking  me  to  recommend  a  cultivator  to  loosen  up  soil  after  sheep 
have  been  on  the  crop.  But  this  is  not  an  easy  thing  to  do,  as  there 
are  really  no  machines  that  will  stir  a  broadcast  crop  of  lucerne  without 
damaging  it  more  or  less.  It  is  true  that  there  are  soils  which  can  be 
worked  up  sufficiently  by  the  use  of  a  light  harrow  after  feeding  off,  without 
appearing  to  cause  much  harm  to  the  crop ;  but  these  soils  are  few  and  far 
between.  As  a  rule  the  ordinary  harrow  damages  the  plants  more  or  less, 
and  in  many  soils  does  not  stir  sufficiently.  I  would,  therefore,  strongly 
recommend  farmers  and  pastoralists  who  intend  laying  down  large  areas  with 
laceme  to  try  sowing  in  drills  and  working  between  the  drills  as  described 
in  this  article. 

During  the  year  five  cuttings  were  taken  ofE  this  plot  of  lucerne,  the  total 
yield  being  10  tons  3  cwt.  of  green  plant,  or  an  average  of  a  little  over  2  tons 
per  cutting.  This  means  3  tons  of  hay  per  acre  the  first  year.  The  cost  of 
taking  the  crop  off  and  stacking  would  at  most  be  5s.  per  ton.  The  total 
cost  of  producing  the  crop  would  then  be  as  follows : — 


£    8.   d. 


Cost  of  putting  in  the  crop,  including  ploughing, 

harrowing,  cost  of  seed,  and  sowing 

Hoeing  six  times,  at  Is.  per  acre 

Taking  off  five  crops  =  3  tons  hay  


Yalue  of  hay — 3  tons  at  40s. 
Cost  of  production 


1    4 

2 

per  acre, 

0    6 

0 

i» 

0  15 

0 

» 

2    5 

2 

)» 

6    0 

0 

>» 

2    5 

2 

»» 

Profit  for  the  first  year      3  14  10        „ 

The  actual  profit  on  1  acre  of  lucerne  for  the  first  year  was  thus 
£3  14b.  lOd.  As  this  year  was  the  hottest  and  driest  known  for  twenty 
years  previously  this  result  speaks  for  itself.  Of  course,  during  the  second 
year  the  cost  of  production  will  be  much  lower,  as  the  item,  "  cost  of  putting 
in  crop,*'  £1  4s.  2d.  per  acre  is  done  away  with ;  and  surely  anyone  will 
acknowledge  that  lucerne  always  produces  a  much  heavier  crop  the  second 
year  than  the  first,  and  we  may  therefore  reasonably  infer  that  the  profits  for 
the  second  year  will  be  at  least  double  that  of  the  first. 

No  artificial  watering  was  given,  nor  were  any  manures  used.  Numbers 
of  farmers  who  saw  this  plot  could  hardly  believe  that  such  a  good  crop 
could  be  obtained  simply  by  thorough  cultivation  of  the  soil.  So  convinced 
am  I  by  this  experiment  that  lucerne  will  grow  successfully  under  the  con- 
ditions described  that  I  intend  to  carry  out  the  next  experiments  on  a  much 
larger  scale, — say  in  20-acre  plots — full  particulars  regarding  which  will  be 
published  in  the  Agricultural  Gazette  later  on. 
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III. 
Lneeme-growiiig  for  Pasture. 

The  following  information  on  tKe  above  subject  has  been  obtained  through 
Mr.  Inspector  of  Stock  Watson,  Corowa,  at  the  instance  of  the  Chief 
Inspector  of  Stock  (October,  1896)  :— 

The  area  laid  down  in  lucerne  in  Corowa  district  is  about  21,000  acres. 
The  principal  growers,  with  approximate  area  in  each  case,  are  : — H.  Hay, 
Collendina,  7,000  acres ;  H.  T.  Whitty,  Tarramia,  2,500  acres  ;  A.  Sloans, 
Mulwala,  2,000  acres ;  A.  Hay,  Boomanoomana,  3,000  acres ;  M'Farland 
Bros.,  Barooga,  3,000  acres ;  Hon.  J.  C.  Wallace,  Quat  Quatta,  4,000  acres ; 
also  small  lots  at  Merton  Ball  Plain  and  small  holdings.  Sandy  soU,  loamy, 
with  clay  subsoil,  is  the  most  suitable ;  but  heavier  land  will  carry  lucerne 
with  more  seed.  Plough  5  or  6  inches,  but  not  deep  enough  to  bring  cold 
clay  to  surface.  Harrow  two  or  three  times,  as  required.  Sow  when 
harrowing  is  fresh,  and  run  over  with  brush  harrow  or  bags  nailed  length- 
ways to  a  light  spar.  Most  of  the  land  in  this  district  is  dry-rung  box 
forest.  The  cost  of  preparing  the  land  is  Ss.  per  acre  without  clearing.  The 
clearing  will  depend  on  the  timber  and  how  long  ringbarked.  The  quantity 
of  seed  per  acre,  the  cost  per  lb.,  and  the  best  kind — on  this  point  there  is  a 
difference  of  opinion.  Mr.  H.  Hay  snys  2  lb.  per  acre  is  enough.  At  Quat 
Quatta  they  put  in  8  lb.  I  should  say  it  in  a  great  measure  depends  on  the 
land.  Cost  per  lb.,  7d.  Spring  is  the  best  season  for  sowing.  The  growing 
of  lucerne  is  the  greatest  success.  Fat  stock,  all  through  the  lucerne,  have 
been  and  are  going  from  this  district  when  there  could  have  been  none; 
besides  the  very  much  larger  carrying  capacity  it  has  given  to  the  holdings. 
Mr.  H.  Hay  carries  and  fattens  40,000  sheep,  700  cattle,  on  26,000  acres,  of 
which  only  7,000  acres  are  lucerne  ;  and  I  could  mention  others.  The  crop 
has  been  unsuccessful  only  when  put  in  in  a  very  bad  season.  Lucerne 
wants  a  good  season  to  start  it.  The  first  year's  crop  is  stocked,  but  not  too 
heavily.  In  some  cases  it  is  cut,  and  the  stacks  left  on  the  paddocks,  and  at 
some  portion  of  the  year  the  stock  prefer  the  dry  to  the  green  feed.  I 
should  always  give  stock  on  lucerne  access  to  green  leaves  or  pine.  When 
well  grown,  if  anything  like  a  fair  season,  eight  to  ten  sheep  per  acre  may  be 
pastured  and  fattened.  How  long  before  the  land  will  require  to  be  resoinTi 
depends  on  how  it  is  treated.  If  not  overstocked,  an  indefinite  period  may 
elapse  before  fresh  sowing  will  be  necessary. 

There  will  be  a  much  larger  average  laid  down  every  year,  as  not  only  the 
value  is  so  much  appreciated,  but  many  owners  who  have  let  their  land  on 
the  half  system  for  wheat  have  made  a  condition  that  the  last  year  the  land 
should  be  laid  down  in  lucerne.  I  consider  there  is  a  great  future  before  us 
in  this  plant,  and  as  it  does  not  want  much  rain,  from  my  experience  of  the 
pine  scrub  land  on  the  Lachlan,  I  think  it  would  do  well  there.  Mr. 
M*Farland  is  sowing  lucerne  broadcast  without  any  preparation.  How  this 
will  do  time  will  show.  Sowing  it  with  the  wheat  has  been  tried,  but,  so  far 
as  I  can  see,  not  with  success. 

Dodder. 

The  great  enemy  of  the  lucerne  plant  is  the  dodder  (Ousouia  epithffnwm). 
The  dodder  seed  is  often  sown  with  the  lucerne  seed,  but  ean  be  removed  by 
means  of  a  sieve  which  has  twenty  meshes  to  the  lineal  inch.  The  dodder 
seed  germinates  same  as  the  lucerne  seed,  and  has  a  separate  existence  for  a 
time,  but,  as  the  vine  extends  upwards,  it  clings  to  the  lucerne  with  small 
sucking  roots,  which  feed  upon  the  elaborated  sap  of  the  lucerne  plant.  ThuB 
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it  is  a  parasite  of  the  worst  kind.  The  lower  part  of  the  dodder-vine  soon 
dies  oS,  and  thereafter  it  lives  entirely  upon  the  lucerne.  The  green  leaves 
of  the  lucerne  digest  the  food  for  the  dodder  ;  the  latter  has  no  leaves,  only 
stem  and  flowers,  and  is  of  a  beautiful  golden  colour.  The  dodder  may  be 
destroyed  by  spraying  with  a  solution  of  sulphate  of  iron.  The  patches  of 
lucerne  which  are  infested  should  be  mowed,  and  if  the  seeds  are  ripe,  raked 
in  heaps,  and  burnt  on  the  ground. 


Lucerne  leaf  attacked  by  the  fungus,. 
SphaerMa  destructiva. 


Lucerne  Plant,  showing  Dodder. 

A  Disease  of  Lucerne. — Sphaerella  destructiva,  B.  and  Br. 

The  pustules  or  spots  occur  on  nearly  all  parts  of  the  host-plant,  but  are 
most  conspicuous  on  the  leaves,  where  they  give  rise,  when  numerous,  to  a 
decoloration.  Plants  attacked  in  this  manner  are  recognised  at  a  distance 
by  their  loss  of  colour. 

This  fungus  is  very  destructive  to  lucerne  at  times,  but  is  not  known  to 
attack  other  cultivated  plants.  There  are  two  combative  measures  that  may 
be  profitably  used : — 

(1.)  Save  a  good  System  of  Surface  Drainage, 
It  is  well  known  that  the  growth  of  most  fungi  is  accelerated  by  moisture 
on  the  surface  of  the  adjacent  ground  and  in  the  surrounding  air,  and 
Sphaerella  destructiva  is  no  exception  to  this  rule.     Good  surface  drainage 
will  lessen  both  these  promoters  of  the  fungus. 

(2.)  A  rapid  Succession  of  close  Mowings, 
The  principle  of  this  remedy  is  very  simple.    The  lucerne  is  to  be  cut  so 

often  tnat  the  fungus  cannot  get  a  good  hold  before  the  crop  is  again  cut. 

This  measure  can  be  applied  most  successfully  where  the  cultivation  has 

been  smooth. 

The  lucerne,  when  cut,  should  be  removed  from  the  paddock  before  it  is  quite 

dry,  otberwise  the  leaves  will  fall  off  and  remain  to  propagate  the  disease. 
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SoBGHTJM. 
G.  VALDER. 

SoBGHUic  bas  proved  to  be  a  most  valuable  fodder-phikt  far  tlie 
portion  of  New  Soutb  Wales,  yielding  enormous  crops  of  succulentlEorage 
even  in  drj  seasons. 

In  most  districts  sorghum  is  sown  broadcast  at  the  rate  of  from  20  to  30 
lb.  per  acre.  The  seed  is  usually  sown  from  the  end  of  September  till 
January.  In  the  hot  dry  districts  it  has  been  proved  that  sorghum  can  be 
best  grown  in  drills.  The  drills  are  usually  about  3  feet  apart,  and  the  seed 
is  sown  as  thinly  aft  possible  in  the  drills.  From  4  to  6  lb.  of  seed  per  acre 
is  ample.  As  sooft  as  the  plants  are  fairly  above  ground  it  is  advisable  to 
stir  the  soil  to  a  depth  of  4  or  5  inches,  and  continue  this  at  intervals  of  a 
month  or  five  weeks.  Of  the  numerous  varieties  I  consider  that  Early 
Amber  cane  and  Planter's  Friend  are  bv  far  the  best  for  general  feeding 
purposes.    The  following  experiment  will  perhaps  be  of  interest : — 

From  time  to  time  the  Department  has  received  samples  of  sorghum  seeds 
•of  different  varieties  from  the  various  experiment  stations  in  the  United 
States.  These  were  reported  to  be  of  superior  value,  both  as  to  yield  and 
quality,  and  in  order  that  some  idea  might  oe  formed  as  to  their  actual  value 
in  comparison  with  the  varieties  grown  here,  I  obtained  samples  of  seeds  of 
the  principal  varieties  grown  in  the  colonies,  and  tested  them  side  by  side 
with  the  American  varieties  at  Wagga. 

The  soil  selected  for  the  experiment  was  a  fairly  rich  granitic  loam,  and 
being  even  in  character  right  through  the  plots,  it  was  a  very  suitable  one 
for  this  test.  It  was  deeply  and  thoroughly  worked,  being  first  ploughed  6 
inches,  then  harrowed,  cross-ploughed  6  inches,  and  finally  brought  to  a  fine 
tilth  by  working  it  with  a  cultivator.  Land  at  all  foul  with  weeds  is  unsuit- 
able for  sorghum,  as  the  young  plants,  being  feeble,  are  easily  choked  by 
weeds.  Care  was,  therefore,  taken  to  eradicate  the  young  weeds  before 
sowing. 

The  whole  of  the  varieties  were  sown  on  the  9th  October,  1894.  The 
Planet  Jr.  No.  1  seed-drill  was  used,  the  seeds  being  sown  in  drills  3  feet 
apart,  the  young  plants  when  about  3  inches  high  being  thinned  out  with  a 
small  hand-hoe  to  about  4  to  5  inches  apart  in  the  drills.  It  is  a  mistake  to 
grow  sorghum  closely,  as  experiments  have  proved  that  when  it  is  sown  too 
thickly  the  plants  grow  long  and  weak,  and  contain  only  a  small  percentage 
of  sugar.  I  should  strongly  advise  farmers  to  give  careful  attention  to  this 
matter  when  sowing  broadcast.  The  seed  was  sown  in  this  case  at  the  rate 
of  9  lb.  to  the  acre.  At  the  time  of  sowing  the  soil  was  very  favourable 
for  germination,  being  warm  and  moist ;  as  a  result,  neariy  all  the  varieties 
-were  showing  above  ground  in  from  four  to  five  days. 

The  land  was  in  a  favourable  situation,  having  an  easterly  aspect  and 
being  well  sheltered  from  the  westerly  winds.  This  is  very  necessary  when 
growing  sorghum  in  drills,  as  in  exposed  situations  the  plants,  which  are 
easily  blown  down,  will  render  cultivation  between  the  drills  a  matter  of 
great  difficulty.  Although  the  plants  made  a  fair  start  their  growth  was 
afterwards  much  retard^  by  tne  dry,  hot  weather  experienced  here  in 
November  and  the  early  part  of  December.  A  very  noticeable  feature 
during  this  period  was  that  the  variety  known  as  "  Dari"  simply  revelled  in 
the  heat,  and  while  the  other  varieties  scarcely  made  any  growth,  it  grew 
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npidljy  snd  n  wadu  after  lowing  was  folly  5  f e^  lugli,  ncne  «E  the  otbera 
wring  attaiouBd  a  gresfeer  heiekt  than  2  feet.  This  rate  of  growth,  howerer, 
was  not  maintained,  and  daring  the  •faowerj  weather  at  the  end  of 
December,  eeveral  of  the  other  tarietiea  grew  %o  qnicklj  that  tfaej  were  soon 
ae  high  as  the  "  Dari."  The  only  cultivation  given  after  the  phnkta  were  np 
was  to  stir  the  soil  about  once  a  laonth  betweeni  the  drills  with  a  Hanoi 
Jr.  enltifator,  at  first  deeply,  bat  when  the  nlants  were  about  2  feet  high, 
only  (ihaJlow  cultiyation  was  given,  so  that  tne  surface  roots  should  not  be 
injured.  This  stirrinii;  of  the  soil  is  a  groat  help  to  sorghums  in  withstanding 
droughty  as  it  keeps  the  moisture  in  the  soil.  None  of  the  varieties  were  cut 
until  they  commenced  to  flower  -,  this  is  a  rule  that,  when  possible,  should 
be  observed,  as  it  is  undoubtedly  dangerous  at  times  to  food  cattle,  especially 
milch  cows,  on  sorghum  in  its  young  state.  The  first  variety  ready  for  cut- 
ting was  the  "Yellow  Branching,'*  which  matured  in  eighty-seven  days. 
Most  of  the  varieties  gare  three  cuttings  during  the  summer,  and  had  tiie 
weather  not  been  so  dry,  no  doubt  from  four  to  five  cuttings  would  have 
been  obtained.  A  collection  of  specimen  heads  of  the  varieties  under  trial 
was  made  up  for  exhibition  at  agricultural  shows,  each  specimen  being  care« 
fully  mounted  on  a  white  board  and  labelled  with  name  and  yield  per  acre. 
This  exhibit  attracted  much  attention,  and  numerous  inquiries  were  made  as 
to  the  relative  value  of  the  different  varieties  shown.  In  comparing  specie 
mens  of  sorghums  grown  in  all  parts  of  the  Colony  by  exhibitors  with 
those  from  Wagga,  it  was  seen  that  the  different  varieties  had  remained 
very  true,  scarcely  a  single  specimen  showing  any  sign  of  crossing,  although 
farmers  assured  me  some  of  these  varieties  had  been  grown  side  by  side  for 
years.  In  some  instances  farmers  were  growing  Planter's  Friend  (brown 
seed).  Sorghum  saccharatum  (black  seed),  the  i^iffir  Com  (white  seed)  in 
the  same  paddock,  and  yet  each  variety  remained  true.  I  have  often  heard 
farmers  speak  of  sorghums  crossing,  but  I  do  not  believe  that,  as  a  rule, 
they  will  cross,  only  in  very  exceptional  cases. 

The  following  table  will  show  the  yield  of  green  fodder  per  acre: — 


Nftine  of  Vartety 


Obtained  from— 


^ii* 

-i 

10 

B 

Yield. 

\ 

l8t 

2nd 

sm 

cutting.  cuttinR. 

QUttiOg. 

ft.  in. 

t.  cwt. 

t  ewt 

t.  cwt. 

112 

7    0 

12  19 

5    8 

8    4 

134 

7    6 

18    8 

8  19 

2  18 

118 

8    0 

11    6 

418 

2  17 

129 

8    0 

11  14 

4    2 

2    8 

90 

«    0 

11    « 

4  IS 

1    8 

129 

7    0 

11    2 

8  17 

2    1 

180 

7    0 

10    8 

4    9 

1    T 

137 

9    0 

10    S 

8  14 

1  18 

140 

7    6 

12    2 

8   7 

.... 

142 

«    0 

10    % 

4    1 

.... 

125 

7    6 

7    2 

4    6 

2  18 

144 

6    0 

10  13 

2    6 

141 

4    0 

8  17 

3  IS 

119 

8    6 

7  11 

3  10 

1    7 

87 

4    0 

•    5 

2  17 

1  10 

94 

4    0 

4    1 

2    9 

1    9 

Early  Amber  Cane  . . 
Planter's  Friend     . . 
Black  African 
Undendibule 

Dari 

Coleman 

McLean         

Chineee  Oaae 
Bod  Liberiaa 
£ariy  Orange 

Black  (Sorghvm  aaoeharatum) 

l>hoaia  or  Guinea  Com   .. 

Bed  Kafllr  Com 

White  Kaffir  Com  .. 

Yellow  Branching  . . 

Brown  Dhoora  or  Egyptian  Com 


Anderson,  Sydney 

l;.s.A.  " 

In& 
U.S.  A. 


Law,  Somner,  ft 

Co.,  Melbourne. 

Anderson,  Sydney 

Law,  Somner,  k  Co. 

U.S.  A. 
Law,  Somner,  ft  Co. 


t.  cwt. 
21  6 
19  16 
18  10 
18  4 
17  7 
17  0 
16  4 
U  15 
\&  9 
14    4 

14  1 
12  18 
12  16 
12  8 
10  18 
7  19 


Early  Amher  Cane, — ^This  Yarietj,  which  is  a  rather  quick-growing  one,  ia 
certainly  the  best  all-round  sorghum  of  those  tested.  The  stalks  are  thin 
and  numerous,  and  are  well  covered  with  foliage.    It  evidently  is  rich  i^ 
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sugar,  as  cattle  greedily  eat  up  every  particle  of  leaf  and  stalk.  Altbough 
not  producing  the  heaviest  first  crop  it  yielded  such  heavy  second  and  thud 
cuttings  as  to  place  it  at  the  head  of  the  list. 

Planter' $  Friend. — A  good  all-round  variety,  slower  in  growth  and  coarser 
in  the  stalk  than  Early  Amber.  Yielded  the  heaviest  first  crop  of  iJl,  but 
did  not  stand  the  hot  drv  weather  so  well  as  some  of  the  other  varieties,  and, 
therefore  the  second  and  third  cuttings  were  not  so  good  as  those  of  several 
of  the  other  varieties. 

Black  African, — The  best  of  the  American  varieties,  producing  a  crop  of 
fine  rich  foliage  much  resembling  Early  Amber  Cane.  This  variety  is, 
certainly  a  valuable  addition  to  our  sorghums,  and  is  worthy  the  attention  of 
sorghum  growers.  It  was  introduced  from  America  by  this  Department  to- 
gether with  the  McLean,  Coleman,  and  Collier  varieties,  being  ootained  from 
the  Department  of  Agriculture,  Washington. 

Vhdendibtde, — Another  American  variety  of  first-class  quality,  but  slower 
in  growth  than  Black  African,  and  coarser  in  the  stalk. 

Dari. — This  variety,  although  giving  a  heavy  yield,  is  not  nearly  so  valuable 
for  forage  as  the  above  varieties,  as  it  is  very  coarse  in  the  stalk  and  evidently 
is  low  in  saccharine  matter.  Unless  cut  young  the  cattle  will  not  eat  the 
stalks,  but  pull  off  the  leaves  and  tops  and  trample  the  stalks  under  foot.  Its 
great  value  is  for  the  seed,  which  it  yields  very  heavily,  and  also  for  its 
drought-resisting  qualities. 

Yield  of  Seed. 


Variety. 


Yield  per  acre 
Bushels  of  00  lb. 


Yellow  Branching       

Dari        

Planter's  Friend  

White  Kaffir  Corn       

Red  Kaffir  CJorn  

Brown  Dhoura  or  Egyptian  Com 
McLean  ,., 

Efurly  Amber  Cane      

Dhoura  or  Guinea  Com 

Black  African 

Early  Oranae 

Undendibule     

Chinese  Cane 

Black  (sorghum  saccharatum) 

Coleman 

Red  Idberian 


48 

46 

43 

43 

4U 

40 

39 

38i 

38 

36 

35 

35 

33 

32 

30i 


On  referring  to  the  two  tables,  i,e.^  "  yield  of  forage"  and  "  yield  of  seed,*' 
it  will  be  seen  that  the  quick-gi'owing  dwarf  varieties,  as  a  rule,  produced  by  far 
the  heaviest  crops  of  seed.  This  especially  applies  to  the ''  Yellow  Branching," 
"  Brown  Dhoura,"  "  Dari,"  and  "  Kaffir  Com"  varieties.  This  result  leads  me 
to  think  that  these  varieties  should  be  of  great  value  for  pig-feeding,  and  I  can 
strongly  recommend  farmers  who  intend  to  go  in  for  pig-raising,  on  a  large 
scale,  to  give  them  a  trial,  especially  the  "  Yellow  Branching  "  and  "  Brown 
Dhoura  "  varieties.  These  two  varieties  will,  under  favourable  conditions, 
mature  their  seed  in  from  three  to  four  months.  They  grow  only  about 
4  feet  in  height,  and  are  much  branched.  A  number  of  tne  heads  hang  over 
vide  illustrations  (Plates  I,  II,  III)  ;  this  is,  no  doubt,  caused  by  the  great 
weight  of  seed  in  the  heads  being  too  heavy  for  the  stalk.    These  varieties 
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would  par  to  cultivate  for  their  seed  alone,  sorffhum  seed  being  of  about  the 
same  f  eeoing  value  as  maize.  They  are  also  good  varieties  to  grow  for  poultry- 
food.  The  variety  known  as  "  Dari "  is  largely  grown  in  India  and  E^^t» 
and  the  seed  is  exported  to  London,  where  it  is  sold  for  pheasant,  partnoge, 
and  poultry  feeding  to  owners  of  large  shooting  reserves.  I  have  also  heard 
of  its  being  bought  up  in  large  quantities  for  the  purpose  of  adulterating 
oatmeal,  cornflour,  and  other  farinaceous  foods. 

The  American  varieties  under  trial  were  imported  some  two  years  ago ; 
the  seed  being  distributed  to  a  number  of  farmers  in  various  parts  of  the 
Colony.    Por  the  seed  used  for  these  tests  I  am  indebted  to  toe  following 

fntlemen  : — Messrs.  J.  Hayter,  Camden ;  M.  Waters,  Bichmond  ;  and  D. 
anson,  Albion  Park. 

Millets. 

Splendid  crops  of  these  fodder  plants  have  been  grown  at  the  different 
experiment  farms.  Millet  is  sown  like  Borghum,  12  lb.  to  15  lb.  of  seed  per 
acre  broadcast,  10  lb.  drilled. 

At  Wagga  Wagga  a  series  of  tests  were  made  during  the  season  1895-6, 
with  the  following  results : — 

Yield  of  Green  Fodder  feu  Acre. 


Name  of  Variety. 

1st  cutting. 

Srd  cutting. 

TotaL 

Oerman,  Salzer's  Dakota 

Hungarian       

Golden  Wonder         

Yellow                                   

tons  cwt. 
5       13 
4        3 
3      17 
2      14 
2        6 

12        9 
2      18 

tons  cwt. 
2      19 
1      13 
1      10 

tons  cwt. 
2         1 
1         4 
0      18 

tons  cwt. 

10  13 
7  0 
6  5 
2      14 

Red  or  Millet  Sanguin         

Pearl 

White  French             

3 

'l7 

2        6 

2        1 

18        5 
2      18 



Yield  of  S 

White  French 

Golden  Wonder 

Yellow 

Hungarian           

Salzer's  Dakota 

Peari        ...          .         

Red         

ee 

d  per  A< 

:;re. 

Bushel 

«  o(  eo  lb. 

44 

37 

29 

24 

22i 

22 

17 

Mr.  M'Keown,  manager  of  the  Wollongbar  Experiment  Farm,'  makes 
first-class  chaff  from  the  Hungarian  millet  hay,  and  a  large  number  of 
farmers  in  different  parts  of  the  Colony  who  have  tried  millet  hay  and  chaff 
report  favourably  regardiug  it. 

Rape. 

By  J.  L.  THOMPSON. 

The  rape  plant  is  a  native  of  Europe,  perhaps  of  England,  but  it  is  hard  to 
say  where  it  is  actually  indigenous  and  where  naturalised.  It  bears  a  close 
resemblance  to  Swede  turnip  in  the  early  stages  of  its  growth,  but  usually 
attains  a  greater  height  than  the  turnip,  and  produces  more  of  stem  and 
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leftvet.    It  has  a  fvniiorm  and  vtriagy  itxyt,  wbile  that  of  tibe 
balbooa.    On  a;vBnige  soils,  when  grown  in  drills,  it  OBuaUv-  vBaehes  a  ] 
ef  from  16  to  20  inches,  but  on  «otk  veiy  rioh  in  v«getabso  mstter  it  imisii 
tines  attains  a  heigixt  of  between  2  and  d  feet. 

There  are  -several  rarieties  of  rape,  but  the  only  kind  I  l»Te  Ind  aaj 
experienee  with  as  a  pasture  is  known  as  the  dwarf  Essex. 

Like  the  turnip,  rape  is  adapted  to  temperate  climates.  It  prefers  io 
grow  in  temperatures  that  are  cool  rather  than  warm.  In  I^ew  England 
and  other  cool  reigions  of  this  Colony  it  will  grow  best  during  the  Bmnmer 
months,  but  on  the  Hawkesbury,  and  in  all  warm  regions,  it  will  gi:x>w  best 
during  the  winter  months.  The  most  suitable  soils  for  growing  rape  are 
fairly-moist  free-working  loams,  rich  in  organic  matter.  Black  loams  are 
also  suitable,  containing,  as  they  generally  do,  a  large  amount  of  humus. 
G-ood  maize,  potato,  or  turnip  land  will  grow  rape.  It  will  also  erow  on 
clav  soils  after  the  plants  get  a  start,  but  not  so  luxuriantly  as  on  the  other 
soils  I  have  mentioned.  Kape  as  a  rotation  crop  cannot,  in  ray  opinion,  be 
excelled.  I  have  had  wonderful  results  with  the  crop  in  recuperating  oU. 
worn-out  wheat  land  in  South  Australia. 

At  Bookie  1  had  a  similar  experience.  There,  a  paddock  of  40  acres  whkk 
in  1886  had  been  sown  with  wheat,  was  not  worth  cutting,  so  poor  bad 
the  returns  become  from  continued  cereal  growing.  In  January  of  the 
year  following  I  ploughed  the  land  deeply,  and  exposed  the  soil  to  the 
amelioraldng  influence  of  the  hot  summer  sun.  Towards  the  end  of  March 
I  had  it  thoroughly  cultivated  fully  6  inches  deep  with  eearifier,  disc  harrow^ 
ordinary  harrows  and  roller,  until  it  was  brought  to  a  tilth  equal  to  the  pro- 
verbial *'  onion  bed.'*  Early  in  April,  and  just  after  the  first  autumn  zaioB, 
with  sufficient  moisture  to  ensure  the  rapid  germination  of  the  seed.  I  aowad 
the  rape  broad-cast,  at  the  rate  of  6  lb.  to  the  acre  on  the  finely-harrowed 
surface.  To  cover  the  seed,  I  simply  passed  the  roller  over  it.  This,  I  mmf 
say,  is  sufficient  covering,  the  smaller  seeds  if  buried  too  deeply  do  not 
germinate,  and  the  seedsman  is  blamed  unjustly.  Nature  sows  her  seeds 
rery  shallow,  and  they  germinate  and  grow  well,  especially  if  they  are  not 
wanted  to. 

The  plants  appeared  in  less  than  a  week,  and  the  rough  leaf  in  a  fortnight. 
Owing  to  the  moisture  and  warmth  at  that  season  of  the  year,  it  grew  like 
magic,  and  by  the  end  of  May  was  fit  for  the  ewes  and  iambe.  Over  twelve 
head  per  acre  were  pastured  on  this  rape,  besides  numerous  mildi  cows  and 
other  cattle,  until  January,  1888,  when  the  residue,  with  all  the  sheep 
droppings,  was  ploughed  under,  but  not  too  deeply.  The  land  was  allowed 
again  to  sweeten  for  a  few  months,  and  the  vegetable  matter  to  decompose. 
It  was.next  sown  with  *'  Chevalier  *'  barley,  in  the  proportion  of  I  busboi  to 
the  acre — ^this  was  towards  the  end  of  April  The  yield  was  25  bushels  to 
the  acre  of  a  magnificent  sample  of  malting  barley,  which  was  sold  for  seed 
at  6s.  6d.  per  bushel.  This  prosperous  result  was  gained  in  a  season  when 
the  rainfall  for  the  whole  year  was  only  1451  inches. 

In  the  following  year  this  land  was  again  sown  with  ''  Chevalier  '*  barlej, 
and  produced  a  prime  sample,  which  yielded  20  bushels  to  the  acre.  In  ISftO 
I  sowed  this  land  with  Cape  barley,  oats,  a  little  rape,  vetches,  peas,  and 
beans  for  an  ensilage  crop,  and  secured  a  yield  of  fully  10  tons  to  the  acre 
of  jmme  succulent  herbage.  This  was  cut  in  November,  the  land  was 
manured  with  farm-yard  compost,  and  immediately  sown  wrlh  aorghiOB, 
'Which  yielded  in  the  following  February  15  tons,  being  25  tanm  per  acrs  ef 
cow  £eed  in  a  dry  district. 
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]kt  to  2«t«L  to  ispe.  I  have  Beenaed  better  iwsllit  ^  Mwiag  it  i& 
Mlk,  Bad,  iriKn  the  gromd  sequfM  deunii^,  ddi  is  the  test  metiMd  ef 
eohiTttion .  Whan  drilled  in  from  li  M>.  to  2  ih.  «f  «Bed  to  the  aero  will  be 
sufficient,  but  when  broad-casted,  5  lb.  to  6  lb.  will  be  Heeenary.  The  seed 
can  usually  be  f&rehaaed  At  dd.  per  lb.,  ao  thai  the  ^oeat  of  the  seed  is  very 
amall. 

When  sown  in  drills,  as  the  rough  leaf  appears  on  the  plant,  the  horse-hoe 
should  be  freely  seed  between  the  rows  to  keep  down  the  weeds,  and  to 
keep  the  soil  open  and  loose,  fracturing  the  capiHuny  tabes  which  biin^  the 
moistune  from  the  lower  strata,  and  caused  to  be  dissipated  into  Tapeurs  ia 
iihe  air.  J!iIo  attention  need  be  giren  to  thinning.  Sepe  being  an  ezoeDeot 
dftaaMBng.crop  whan  grown  in  drills  and  cultiTated,  it  may,  with  advantage, 
be  grown  between  two  crops  of  grain. 

Bape  can  also  be  grown  as  a  catch  crop,  i.e.,  as  soon  as  a  cereal  crop  is 
removed,  if  the  land  is  not  too  stiff,  the  stubble  land  may  be  simply  scarined, 
harrowed,  and  brought  to  a  fine  tilth,  and  the  seed  sown.  The  crop  may  be 
either  pastured  or  ploughed  in  as  green  manure. 

It  makes  a  capital  soiling  crop.  The  crop  can  be  cut  down  and  fed  to 
cows  or  other  animals  in  a  shed,  or  scattered  over  a  small  paddock  or  yard« 
But  it  is  as  farm  manure  that  rape  is  of  so  much  yalue  to  the  Australian 
farmer  in  recuperating  his  worn-out,  wheat-sick  soil. 

The  plant  contains  about  8  per  cent,  of  carbo-hydrates,  2  per  cent,  of  albu- 
men, and  a  little  fat.  It  cannot  be  excelled  for  fattening  old  ewes,  or  pro- 
ducing fat  lambs  for  the  market.  When  very  young  and  succulent  rape  is 
Bable  to  scour  sheep  ;  to  preyent  this,  a  little  hay  or  straw  chaff  should  be 
within  reach  of  the  animals  to  counteract  this  tendency. 

In  New  Zealand  and  Canada  half  a  pint  of  oats  per  sheep  is  allowed,  with 
^wry  payable  results.  Bock  salt,  in  all  caees,  should  be  within  reaeh  <xE  the 
sheep. 

Sape  is  not  snitable  as  a  food  on  which  to  feed  miHeh  cows  exchisively,  as 
it  tanrta  the  milk.  It  is,  however,  capital  food  for  pigs,  iuid  they  are  very 
fond  of  it. 

FertiliBer  &r  Spftpe. 

Althovgh  rape  will  give  a  profitable  Tetam  durmg  an  areeage  aeaaen  on 
fair  koMl,  tborenghly  cultivated,  without  manure,  it  is  responsive  to  aox 
arppiieation  of  farm-yard  manure.  It  is  probable  that  the  apjdication  of  a 
eomf^ete  fertiliser  will  give  satisfactory  resalts. 

From  experiments  carried  out  with  fertilisers  sp^ied  to  this  plant,  at  the 
Ontario  AgricuKnral  College  Experiment  Station,  Canada,  the  best  results 
were  obtained  from  the  application  of  nitrate  of  soda,  amd  the  next  from  the 
application  of  salt. 

RrecaBtioM  to  be  obeerved  in  feeding  with  Bape. 

Stoek  abenld  never  be  turned  into  cape  when  hungry — o&erwise  they  will 
eat  too  much  of  it  aad  beeome  bhiwa,  aod  probably  a.  iarge  percentage  may 
die. 

I  have  been  very  eneeeasf ul  with  cattle  askd  aheep,  when  first  put  on  to 
aeculcDt  herbage,  by  simply  putting  them  on  with  full  stomaohs,  and  then 
iearvxag  thensi  there.  Owiwrs  of  pare  bved  pedigree  stoek  should  use  groat 
0ase  when  paetsring  valuable  animak  on  trnfit. 

In  my  ocnnion  there  is  great  room  for  the  extension  of  the  rape  industry 
in  Australia.    One  acre  will  fatten  ten  lambs.    I  know  of  no  other  platft  <» 
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the  same  importance  bo  likely  to  assist  to  derelop  and  fatten  a  cross-bred  or 
long-wooUed  sheep  suitable  for  the  English  market.  In  this  respect  rape  is 
much  superior  to  turnips,  inasmuch  as  it  will  grow  in  many  parts  of  New 
South  Wnles  where  turnips  would  fail. 

Eunher  particulars  concerning  this  crop  are  given  on  p.  89. 


Thousand-headed  Kale  and  Jersey  Tbee  Kale. 

The  thousand-headed  kale  differs  from  the  Jersey  tree  kale  in  its  more 
dwaorfed  habit  of  growth,  its  stems  being  divided  into  a  number  of  leafy 
branches,  and  its  leaves  not  being  quite  so  large.  It  is,  however,  considered 
to  be  more  productive  to  the  given  area. 

"  Plots  of  these  two  kales  were  sown  in  March,  1895  and  1896,  and  much 
to  my  astonishment,  some  remarkable  yields  were  obtained  from  them.  They 
resisted  the  dry  weather,  and  made  an  enormous  growth,  as  will  be  seen  in 
Agricultural  Gazette^  September,  1896.  I  have  never  at  any  time  advocated 
growing  these  plants  in  any  other  part  of  the  Colony  than  the  colder  portions 
of  the  tablelands  and  the  South  Coast  district,  i.e.,  in  cool,  moist  climates. 
I  was,  therefore,  surprised  to  find  that  during  the  past  hot  and  dry  summer, 
they  yielded  a  heavy  crop  without  the  aid  of  irrigation.  Although  several 
cuttings  have  been  made  from  the  plants  grown  from  seed  sown  in  1895,  they 
are  still  strong  and  healthy,  and  continue  to  produce  heavy  crops  of  leaf.  I 
would  strongly  urge  pastoralists  to  try  these  plants  for  "  topping  ofF*  sheep, 
a  purpose  for  which  large  areas  of  this  crop  are  devotea  to  in  England. 
They  are  also  valuable  for  cattle  feeding." — (O,  Valder,) 

A  deep  well-tilled  loam  will  suit  this  plant  admirably,  and  if  the  land  is 
adhesive,  even  inclining  to  clay,  so  long  as  it  works  freely,  there  are  the 
conditions  for  a  grand  paying*^  crop  to  start  with.  Speaking  generally,  it 
may  be  said  that  the  lighter  the  soil  the  greater  need  for  abundant  manuring, 
and  the  stifFer  the  land  the  more  the  necessity  for  deep  tillage  and  thorough 
cultivation,  to  give  the  roots  ample  opportunity  of  ramifying  freely.  From 
twenty  to  thirty  loads  per  acre  of  good  farm-yard  manure  will  not  be  too 
much  for  this  crop.  "Where  farm-yard  manure  is  not  available,  the  following 
proportions  of  artificial  can  be  recommended  per  acre: — Sulphate  of  ammonia, 
1  cwt. ;  kainit,  3  cwt.,  super-phosphate  of  lime,  3  cwt.  The  kainit  and  super- 
phosphate of  lime  are  best  applied  mixed  at  the  time  of  sowing,  but  the 
sulphate  of  ammonia  must  not  be  combined  with  the  other  manures.  The 
last-named  article  should  be  got  in  separately  before  drilling  in  seed  or 
transplanting,  and,  if  possible,  just  prior  to  a  fall  of  rain. 

Transplanting. 

A  dull  or  showery  day  should  be  selected  for  transplanting.  Allowing  30 
inches  apart  each  way,  about  7,000  plants  will  be  required  per  acre.  It  will 
help  to  give  them  a  start  if  the  roots  are  dipped  ip  a  thick  puddle,  consisting 
of  a  mixture  of  soil  and  artificial  manure,  with  only  sufficient  water  to  render 
the  mixture  adhesive.  As  a  rule,  the  holes  are  best  made  with  a  dibber,  and 
care  should  be  taken  to  put  the  plants  in  perfectly  straight.  If  the  roots 
are  doubled  up,  ill-formed  specimens  will  be  produced,  or  the  plants  may  fail 
altogether.  The  soil  must  be  closely  pressed  round  the  neck  of  the  plant  as 
a  finish  to  the  operation.  The  ground  should  be  kept  free  from  weeds,  either 
by  hand-labour  or  the  horse-hoe. 


•Digitized  byCjOOQlC 


Forage  Crops.  201 


Seed-bed« 

Should  the  seed-bed  be  decided  on,  make  the  soil  thoroughly  rich  and 
friable,  so  that  when  the  joung  plants  are  drawn  from  it,  the  fibrous  roots 
maj  be  as  little  injured  as  possible.  Sowing  in  rows  is  desirable,  for  the 
crop  can  then  be  kept  clean,  and  is  altogether  more  manageable  than  when 
the  seed  is  sown  broadcast.  From  the  outset  eyery  plant  must  have  space 
enough  to  make  a  stocky  growth,  or  the  seedlings  will  be  leggj,  and  never 
afterwards  develop  into  the  splendid  proportions  attained  by  plants  that 
have  been  short  and  stout  from  the  commencement. 

Culture. 

There  are  two  modes  of  cultivating  kale — (1),  by  drilling  in  the  seed  where 
the  crop  is  to  grow,  and  (2),  by  raising  plants  in  a  seed-bed,  and  transplant- 
ing. The  former  practice  requires  from  4i  to  6  9^.  of  seed  per  acre ;  for  the 
latter  purpose,  1  9^.  is  sufficient.  A  smaller  quantity  would  answer  for 
drilling,  if  every  seed  were  certain  to  be  in  the  right  place,  and  the  young 
plants  had  no  enemies.  The  coHt  of  seed  is  greater  for  the  drill  than  for  the 
seed-bed,  but  this  difference  is  more  than  neutralised  by  the  additional 
expenses  which  the  transplanting  system  entails,  to  say  nothing  of  the  loss 
which  is  involved  in  seriously  checking  the  growth  of  the  plant.  The  saving 
of  labour  effected  by  the  drill  is  alone  a  very  considerable  item,  therefore, 
we  unhesitatingly  advise  the  practice  of  drilling.  The  seed  should  be  drilled 
in  rows  30  inches  apart,  and  when  the  seedlings  are  well  above  ground  they 
should  be  thinned  out  to  30  inches  apart  in  the  rows. 

Feeding  Value. 

Analyses  show  that  the  cabbage  family  contain  nourishing  constituents  to 
the  extent  of  6  per  cent,  of  carbohydrates,  over  1  per  cent,  of  albumen,  and 
very  little  fat.  The  stalks  are  richer  in  these  elements  of  plant  food  than 
the  leaves ;  also,  that  young  plants  are  more  nutritious  than  old  plants ;  the 
outer  leaves  are  better  food  than  the  inner  leaves  or  hearts  ;  and,  weight  for 
weight,  the  open-leaved  varieties  (kales)  are  preferable  to  the  hearting 
cabbages.  It  has  been  proved  by  experience  that  cows  increase  their  milk 
wonderfully  when  fed  with  thousand-headed  kale. 

The  following  is  an  extract  from  Mr.  Russell's  paper : — ^**  Thousand-headed 
kale  is  the  least  known  and  most  desirable  of  any  green  crop  I  have  ever 
seen.  It  is  a  plant  that  produces  more  feed  per  acre  than  any  other,  does 
not  disagree  with  any  stock,  and  does  not  impoverish  the  land.  With  me  it 
has  never  caused  sheep  or  lambs  to  blow  or  scour.  Eighteen  perches  per  day, 
with  a  little  oat  straw,  have  kept  270  sheep  for  three  months,  without  the  loss 
of  one." 

Grasses  and  Clovers. 

Thb  laying-down  of  pastures  is  touched  upon  by  Mr.  Bruce  in  the  chapter 
on  crossbred  sheep,  page  83. 

The  native  grasses  and  forage  plants  are  so  numerous  and  of  such  import- 
ance as  to  render  anything  like  adequate  treatment  impossible  in  the  few 
pages  available  in  a  book  like  this.  Mr.  Fred.  Turner,  fate  Botanist  to  the 
Department,  has  dealt  exhaustively  with  the  subject  in  his  ''  Forage  Plants 
of  Australia"  and  "Australian  Grasses,"  each  comprising  nearly  100  full- 
page  plates  and  full  descriptions  of  the  plants  and  grasses.  These  works 
were  published  by  the  Department  of  Agriculture,  and  can  be  obtained  at 
the  Government  Printing  Office,  Sydney,  where  also  Mr.  J.  H.  Maiden's 
recently  published  ** Manual  of  Australian  Grass"  may  be  had. 
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MISCELLAJnaOUS  FOEAGE  CROPS. 


e.  YALDXR. 


Saltbush. 


Faom  tlie  commautemeat  of  my  rendenoe  «fc  Wagga  Wagga  I  beenne 
eenvinced  that  there  was  a  great  work  to  be  done  in  bringing  aalt^Niiiii  of 
TJffioiiB  apecies  into  ealtiTation  on  a  ko^  tcale,  and  I  at  onoe  turaed  mj 
attention  to  them.  At  firat  I  found  gveat  dif&cukf  in  ^ting  a  ataii^  ai 
eoneignmente  of  plants  fron  the  far  nv^est  had  in  nearly  every  mahuwy 
s^peated,  through  bad  packing,  and  thetefore  weie  yalnefm.  Sinee  then, 
however,  I  have  nuuiaged  to  get  some  few  plants  to  grow,  and  bam  these  I 
kaTB  prtepagated  a  iaige  number  by  cuttiuga.  Small  beds  loMre  been  mnm 
with  seeds  of  dilPerent  speeies,  and  the  plots  are  steadily  increasing,  nniil 
now  there  is  every  prospect  of  my  soon  having  a  number  of  species  covering 
fairly  large  areas.    The  following  are  the  kinds  experimented  with. 

AtripleK  inoHiiiiilam,  Linn.— ^  Old  Xaa  SaltbvdL'' 

Seeds  and  cuttings  were  tried,  the  best  results  were  obtained  from  seeds 
sown  in  autumn,  aiid  cuttings  planted  out  at  the  same  timie.  The  seeds  weie 
sown  in  beds,  and  the  young  plants  transpilanted  out  when  about  5  inches 
high  into  a  large  plot  of  well  worked  sandy  soiL '  They  were  put  in  driDs 
4  feet  apart,  the  plants  being  2  feet  Apart  in  the  driUs.  When  they  had 
made  a  strong  growth  I  took  out  every  other  one,  thus  making  them  4  &0fc 
by  4  feet.  I  £nd  liiat  this  is  ignite  close  enough,  for  in  ten  months  the  pUuts 
were  6  or  7  feet  high  and  touching.  Another  large  plot  was  sown  broadcast, 
afid  the  seed  raked  in,  but  althou^  I  obtained  a  number  of  plants,  1  do  not 
consider  this  a  good  plan  as  the  saltbush  seeds  are  slow  in  germinating,  and 
the  plots  get  covered  with  weeds.  I  am  afraid  that  this  slowiLess  d 
germination  will  much  retard  any  attempts  at  cultivating  saltbush  on  a  large 
scale,  and  I  would  advise  sowing  in  seed  beds  aisd  transplanting.  Although 
this  is  a  slow  ]»ooess  it  will  pay  welL  Sowing  seed  in  drills  was  tried,  bat 
this  also  was  not  a  success. 

Propagation  by  means  of  cuttings  was  vcrv  soeeesif  ul.  MediooMaed 
wood,  about  12  to  15  inches  in  length,  w»s  used.  The  cuttingB  were  piaatod 
in  drills  the  same  distance  apart  as  the  young  plasts,  ijt^  4  feet  by  2,  and 
every  oUier  plant  in  the  drill  removed  when  they  had  nde  a  fair  growth. 
They  were  put  in  a^KNit  6  to  S  inches  deep,  and  the  soil  was  tiben  psessad 
tightly  round  them.  If  this  system  is  adopted  in  showery  weather  in  Ike 
autumn,  there  is  every  prospect  of  success,  and  large  areas  can  tints  rajiidif 
be  planted  out.  From  twenty-five  to  thirly  plants,  twelve  montiia  old,  prs- 
duce  sufficient  cuttings  to  plant  a 
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Atriplex  halimoides,  Lindl. 

This  species  is  of  a  dwarf -growing  habit,  and  it  does  not  require  so  mucH 
room  48  tiM  *'  Old  Mon.^  Seed-bed«  were  sown  in  tbe  antamfi,  and  plants 
transplanted  early  in  spring  ;  thej  grew  verj  luxuriantly,  and  produced  an 
enormous  crop  of  veeds.  I^ese  seeds  blew  over  a  large  tract  of  cultivation, 
aad  ainee  tlien  I  iM^e  nodeed  tkeoi  ^wing  in  aJl  sorts  of  sittiatiGais,  thus 
ptQtimg  how  veQ  ^ef  aane  aoited  to  this  ^Mksntt, 


▲triplez  kptocftrpA,  F.T.M. 

Seeds  of  tlus  species  were  also  sown  in  seed-beds  and  trazisplanted.  It  is 
of  a  creepit^  nature,  and  does  not  grow  so  strongly  as  the  former,  although 
appearing  to  thrive  well.  It  has  not  seeded  yet,  but  will,  I  think,  soon 
produce  a  beavy  yield  of  seed. 

Atriplex  aemibaecatay  £•  Br. 

This  epecies  was  only  received  this  last  aotuoiia,  but  the  young  plants  are 
l^nmiDg  ver^  stHnngly,  aod,  I  believe,  it  will  prove  one  of  the  best  of  ^m 
dwarf  <growiag  aaltSittlMB. 
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Ehagodia  hastata,  B.  Br. 

Young  plants  and  cuttings  were  received  and  planted  out  at  different 
times.  They  have  all  done  well,  and  a  large  number  of  cuttings  have  since 
been  taken  from  them  and  set  out.  So  easily  can  thej  be  propagated  that 
there  is  no  reason  why  this  species  should  not  be  grown  in  large  areas.  The 
smallest  cutting  will  grow,  and  with  little  or  no  trouble.  The  following 
illustration  shows  the  growth  from  a  cutting  in  six  months. 


Single  Plant  of  Rhagodla  hastata  Six  Months  after  Planting  Cdttino 

Kochia  aphylla,  E.  Br.— "Cotton  Bush." 

A  few  plauts  of  this  species  were  received,  but  only  one  grew.  This  is, 
however,  growing  strongly,  and  will  no  doubt  produce  sufficient  seed  from 
which  to  raise  a  large  number  of  plants.  Pastoralists  who  have  had  ex- 
perience with  this  plant,  say  that  it  is  one  of  the  very  best  of  saltbushes,  and, 
therefore,  I  shall  endeavour  to  obtain  a  large  supply  of  seed  and  plants. 

The  general  idea  seems  to  be  that  saltbush  will  not  thrive  in  any  soils  except 
those  containing  a  heavy  percentage  of  salt.  But  so  far  the  trials  at  Wagga 
"Wagga  prove  the  opposite,  as  several  of  these  species  have  been  grown 
here  now  for  two  years,  and  after  three  or  four  cuttings  are  growing  stronger 
than  ever. 

It  is  to  be  hoped  that  pastoralists  will  take  every  precaution  to  prevent 
the  extinction  of  these  valuable  fodder  plants.  A  small  area  could  be 
enclosed  as  a  nursery  at  small  expense,  and  from  it  abundant  cuttings  would 
always  be  available  for  replanting  paddocks  that  have  been  eaten  out. 
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Report  on  the  Fodder  value  of  Saltbush. 

By  F.  B.  GUTHRIE,  ChemiBt. 

The  value  of  saltbusli  as  a  fodder  is  too  well  known  to  require  special 
reference  at  this  time  of  day. 

The  main  object  of  the  following  analyses  was  to  compare  the  feeding- 
value  of  the  plant  in  its  native  state  in  different  parts  of  the  Colonv,  witii 
one  another,  and  with  the  plant  grown  as  a  cultivated  crop.  !EV)r  this 
purpose,  Mr.  George  Yalder  kindly  supplied  me  with  a  sample  of  Atriplex 
nummularia  (Old  Man  Saltbush),  grown  by  him  at  Wagga. 

This  is  compared  in  the  following  table  with  a  specimen  of  the  same  plant 
(uncultivated)  from  Bourke. 

All  the  plants  referred  to  were  named  by  my  friend,  Mr.  J.  H.  Maiden, 
Director  of  the  Botanic  Gkirdens.  Unfortunately,  the  identification  was  not, 
in  all  cases,  possible,  owing  to  the  absence  of  fruiting  specimens.  Of  the 
first  pair,  however,  there  was  no  doubt. 


A.  nummularia. 

A.  nummularia* 

Grown  at  Wagva. 
(Under  cultivation.) 

Prom  Bourke. 

(Uncultivated.) 

Moistare 

76U 

66-73 

Oil     

•66 

•67 

Digestible  fibre       

8-21 

11^69 

Woodyfibre 

3-29 

3-93 

Soluble  albumenoids 

•60 

1-76 

Tnflolable  albumenoids      

2-66 

3-54 

Soluble  ash 

677 

14-U 

Insoluble  ash          

•16 

2-04 

Chlorophyll,  amides,  and  other  extract- 

ives (by  difference)     

.•* 

3-86 

560 

100- 

100- 

Total  nitrogen        

•*• 

•74 

1*20 

Amide  nitrogen      

Percentage  of  common  salt  in  ash 

... 

•25 

•36 

••• 

36-6 

66-6 

The  great  difference  in  the  percentage  of  moisture  is  due  to  the  fact  that 
the  Wagga  specimens  had  not  so  far  to  travel,  and  were  more  carefully 
packed. 

In  order  to  obtain  a  fair  comparison,  the  above  table  is  calculated  to  dry 
substance,  as  follows : — 

CoMFABisoK  of  Cultivated  and  uncultivated  specimens  of  Airiplex 
nummularia — Calculated  to  dry  substance : — 

A.  nummuiaria.  A.  nummvlariam 

Grown  at  Wafftca.  From  Bourke. 

(Under  cultivation.)  (Uncultivated.) 

Oil -        ^                  2-26  1-54 

Digestible  fibre       32*98  26-78 

Woodyfibre           1321  9-08 

Soluble  albumenoids         2*01  4 '06 

Insoluble  albumenoids      ...        10'28  819 

Soluble  ash 2311  3268 

Insoluble  ash          -60  471 

Chlorophyll,  amides,  and  other  extractives 

(by  difFerence) 15-66  12*96 

100-  100* 

Total  Nitrogen  ^        ...  2-97  2*76 

Amide      „  I'Ol  -80 

The  most  striking  differences  here  are  the  larger  proportion  of  oil  and 
digestible  fibre  in  the  cultivated  specimen,  and  the  lower  proportion  of  ash. 
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Particuladj  lemai^able  is  the  dimmiitioii  of  common  nit  in  the  enltirated 
sample.  ' 

The  nitrogen  compound*  wen  hkhb  abandank  in  tiw  Wagga  sample,  bnt  an 
eseeptionabty  iacBS  propartioa  is  psesent  as  insoluble  albomenoidB. 

Nearlj  95  per  cent,  of  the  ash  in  the  Wagga  sample  is  soluble  in  wstsr 
as  against  86  per  cent,  ia  the  Bourke  sample. 

The  following  table  diows  the  eomptfatire  compontien  of  sunples  of 
aaitbusli  from  Bourke  and  Hay  respectivelj : — 

The  names  and  loealitf  of  tne  spedmens  are  as  follows  : — 

A.  Atriplex  mmmmmlariaf  frsn  BomAM, 
BL  Bhagodia  paraboUeat         „ 

C.  AtripUx  fuUtmoiden  (mixed  with  another  species  of  AMpiexJ,  from  Bovrin. 

D.  Bhagodia  BiUiartUeri  (probably),  from  Hay. 
£.  AtrMex  ammUaia,  from  Hay, 

F.  Unidaitified,  from  Hay. 

AiTALTSES  of  Soltbush  from  Bourke  and  Haj,  calculated  to  drj  substaneft 

A.             B.  C.            D.  E.  F. 

Oa...        ...        ..,        ...          1-54           206  210           1-88  3*27  1*83 

Digestible  fibfv 28*78  2217  2306  18-91  10-20  26*99 

Woody  fibre        9-08  18*68  13*45  11*01  21*87  12-27 

Soluble  albnmeuoides    ...          4*06            3*56  2*92            5*46  3-04  3*86 

Insoluble  albumenoides...          8*19           6*93  3*56           8*53  2*91  5-97 

Soluble  aafi          32*68  24*68  26*78  30*64  29*15  28-75 

Insoluble  aah       4*71            5*81  3*83            3*90  19*49  4*84 

ChlorophylT,  amides,  and  other 

extractiTes  (by  difference)  12^6  16*11  24*30  19*67  10-07  15*49 

100*  100*  100-  100-  100-  100- 

Total  nitrogen            ...  2*76  260  2*48  3*66  1*84  1*95 

Amide     .„                  ...  -80  '92  1*44  1*42  89  '58 
Percentage  of  common  salt 

in  Mb         56*6  44*7  59*5  443  49*9  59*7 

The  amount  of  water  in  the  different  samples  examined  was,  as  has  been  said, 
extremely  irregular,  some  of  the  samples  naving  become  very  dry  in  transit. 
The  percentages  of  water  were  as  follows : — 

A 66-73  D 63*41 

B 41*86  E 38-64 

C     40*48  F 50*88 

The  percentage  of  water  in  fresh  saltbush  is  as  high  as  75  or  over  (see 
"Wagga  specimen). 

It  will,  therefore,  be  seen  that  some  of  the  abore  had  lost  a  considerable 
pro*portion  of  their  water,  especially  the  smaller-leaved  varieties. 

It  is  noteworthy  that  the  samples  containing  tbe  largest  proportions  of 
water  are  the  highest  in  nitrogen  and  •albumenoide. 

The  amounts  of  soluble  to  insoluble  albumenoids  are  in  the  proportion  of 
I  to  1^  or  2,  except  in  the  case  of  .^.  angulata  from  Hay,  in  which  they  are 
about  eqnal. 

This  specimen  is  exceptional  in  other  ways^  notably  in  the  large  percentage 
of  ash  and  the  high  proportion  of  ash  insoluble  in  water,  nearly  half  the 
total  amount  being  insoluble  in  water  in  this  sample,  whereas  in  the  other 
cases  about  one-eighth  only  of  the  total  amount  ox  ash  is  insoluble. 

The  above  method  of  stating  the  results  of  analysis  has  the  advantage  of 
showing  the  proportion  of  the  different  conp.tituents  which  are  soluble  or  not 
and  the  amount  of  digestible  fibre. 

Unfortunately  I  am  not  able  to  lay  my  hand  on  many  analyses  of  other 
fodders  stated  in  the  same  way.    The  following  analysis  of  a  sample  of  hay 
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(by  difference) 


33-36 

26-65 
1-14 

2-65 

6-42 

21-72 


fromEnf^h  meadow  gjmi  nndvin  tiie labvntDiiroC  tbe Ba^al  Agiknltoral 
Soeretj  of  Eoglasd  aad  of  a  BBnqde  of  Pmumhtm  ekimMmm  hay,  whicli  is 
known  locally  as  an  excellent  fodder,  wm  aorw  to  diow  the  ewnjiuiial 
differeaces  between  the  grasses  and  the  ultbushea  These  ace  alio  caLeulated 
to  dry  substance. 

Hay  fhMn  Engllah  Hay  from  Peupalnm 


Digestible  fibre 
Woody  fibre 
Soluble  albumenoidee 
Inaolnble  albmnenoids 

Soluble  ash 

Insoluble  ash 
Chlorophyll,  amides,  &c. 


Total  nitrogen 
Amide  nitrogen 


100- 

1-79 
•14 


33-49 
31-35 
1-54 
9-99 
4-83 
2-29 
16-52 

109- 

2-97 
1-18 


The  striking  difference  between  the  saltbushes  and  the  two  fodders  here 
compared  is  the  very  high  percentage  of  saline  matter  (ash)  in  the  salt*, 
bushes  ;  they  are  correspondingly  lower  in  fibre,  and  the  amount  of  digestible 
ingredients  is  much  higher.  Their  value  as  a  fodder  is  therefore  considerably 
higher. 

Although  this  way  of  tabulating  the  results  of  analysis  of  fodder  is  in-  my 
opinion  preferable  to  the  shorter  method  usually  adopted,  it  will  nerertheless 
be  advisable  to  express  the  results  in  the  ordinary  way  in  order  to  compare 
the  composition  of  these  saltbushes  with  the  more  ordinary  fodder-plants, 
as  it  is  difficult  to  get  a  sufficient  number  of  results  stated  in  the  above  form, 
whereas  the  analyses  of  fodders  usually  published  (giving  only  the  amounts 
of  albumenoids,  carbohydrates,  fibre,  and  ash)  are  numerous  and  easily 
accessible. 

For  the  sake  of  brevity  only  the  mean  of  the  analyses  of  the  Bourke  and 
Hay  saltbushes  will  be  given,  and  to  avoid  the  discrepancies  occasioned  by 
the  different  degree  of  freshness  of  the  samples,  I  have  calculated  all  out 
on  the  basis  of  75  per  cent,  water,  which  fairly  represents  the  composition 
of  fresh  saltbush. 


Avenge  of  3  samples     Avenge  of  S  samples 
ironc 


Water       

Oil 

Albumenoides  (X  x  6-25) 

Carbohydrates     

Woody  fibre        

Ash  


from  Boarke. 

75-00 

■47 

2-37 

10-55 

3-52 

8-09 

100- 


Percentage  of  common  salt  in  ash     68*06 


om  Hay. 
7500 
•61 

»62 

7-78 

8-98 
10-11 

100- 
61*03 


Sample 
from  Wagga. 

75-00 

-56 

807 

1213 
3-30 
6-94 

100- 
36-06 


The  following  gives  for  comparison  the  composition  of  some  ordinary* 
green  fodders  taken  from  Messrs.  Jinkins  and  Winton's  table,  page  126 : — 


Water      ... 

OU 

Albumenoids 

Carbohydrates 

Woody  fibre 

Ash 


Maize— Fodder. 

79-3 

•5 

1-8 

12-2 

5-0 

1-2 


Socgbum. 

79-4 

•6 

IS 

11-6 

61 

1-1 


Laceme. 
71-8 
10 
4-8 
12-3 
7-4 
2^ 


Timothy 
Grass. 

61-6 

1-2 

3-1 

20-2 

11-8 

2-1 
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A  comparison  of  the  aboye  shows  that  the  saltbushes  take  a  high  place 
amongst  green  fodders,  the  amounts  of  carbohydrates  and  albumenoids  being 
high,  and  the  woodj  fibre  relatively  low. 

The  high  content  of  mineral  matters,  especially  of  common  salt,  is  of  course 
characteristic. 

In  discussing  their  merits  as  fodder,  it  must  not  be  forgotten  that  they 
possess  natural  advantages  over  the  ordinary  cultivated 'crop  or  pasture 
grasses.  They  flourish  on  land  which  will  not  support  other  nourishing 
plants ;  they  resist  drought  to  an  exceptional  degree ;  are  indigenous  and 
require  no  cultivation  ;  are  relished  by  stock,  and  are  exceedingly  prolific  and 
easily  propagated. 

It  would  appear,  however,  in  spite  of  the  universal  recognition  of  these 
facts  by  stock-owners,  that  there  is  some  danger  of  these  plants  becoming  less 
abundant  than  formerly,  through  overstocking  and  other  causes.  I  have 
repeatedly  heard  stock-owners  and  visitors  in  the  west  during  the  recent 
severe  drought  lament  this  fact. 

It  seemed,  therefore,  that  this  is  the  proper  time  to  call  attention  once 
more  to  the  high  nutritive  value  of  these  plants  in  the  way  I  have  done,  by 
careful  analysis  and  comparison  with  other  fodder-crops. 

In  California  they  have  imported  a  number  of  species  from  Australia  for 
the  purpose  of  experimenting  with  it  on  the  alkaline  soils  of  that  State. 

Here  is  what  Professor  Wickson  says  of  Atriplex  senUhaccata,  the  variety 
which  has  shown  the  most  successful  results  in  California. 

"-4.  semibaceata  fa  variety  of  prostrate  growth)  throve  splendidly  on 
alkali  soils,  which  will  not  retain  other  useful  growth.  It  attains  a  growth 
in  one  season  of  16  feet  in  diameter,  of  thick-matted  growth,  yielding  20 
tons  of  green  feed  to  the  acre.  Probably  two  cuttings  of  20  tons  each  can 
be  made  each  season." 

The  following  is  the  analysis  of  this  plant  grown  in  California,  made  by 
Mr.  M.  E.JafEa:— 

Akalysis  of  Atriplex  semibaceata  (California). 

Water  7803 

Albumenoids  2*75 

Nitrogen^  free  extract      10*41 

Fat(oa)       -48 

Fibre ...     375 

^8ll      .••  •«•  •••  «.a  ...  •••  ...  ...  4*00 

The  ash  contains  40  per  cent,  common  salt.  This  agrees  very  closely  with 
the  figures  obtained  as  an  average  of  the  samples  locally  collected  and 
examined,  and  exhibits  the  same  diminution  in  asn  and  salt  as  was  observed 
in  the  sample  grown  under  cultivation  at  Wagga,  the  indigenous  plants 
showing  a  higher  percentage  of  ash  and  conimon  salt. 

If  it  is  worth  while  to  import  saltbush  seed  for  cultivation  in  Calif  omia  it  is 
surely  worth  while  to  encourage  these  plants  in  our  drought-stricken  districts, 
if  only  to  the  extent  of  preventing  them  from  being  kept  eaten  down  by  over- 
stocking. 

It  should  be  possible,  if  it  were  seriously  attempted,  to  assist  their  propaga- 
tion materially,  as  they  grow  readily  and  prolificaSly  from  seed,  from  cuttings, 
and  from  the  root. 

In  good  seasons  there  seems  to  be  no  reason  why  saltbush  should  not  be 
cropped  like  lucerne  and  conserved  as  dry  fodder  for  times  of  drought. 
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Tagosaste  or  Tree  Lucerne  {Cytims proliferua^  Linn.). 

Seeds  of  this  plant  were  sown  in  drills  in  April,  1895,  the  drills  being 
4  feet  apart,  and  the  seed  was  sown  very  thinly  in  the  drills.  Before  sowing 
I  placed  the  seeds  overnight  in  a  dish ;  poured  boiling  water  over  them, 
and  let  them  stand  in  the  water  till  required  f  cr  sowing;.  The  seeds  germi- 
nated well,  and  the  plants  soon  made  headway.  When  they  were  about 
6  to  8  inches  high  I  thinned  them  out  to  4  teet  apart,  thus  bringing  them 
4  feet  apart  each  way.  I  found  this  was  quite  close  enough,  as  in  about 
eight  months  the  plants  were  touching,  and  at  twelve  months  they  were 


39c"^-          A"' " 

w 

^^^if^^^  . 

^.. 

.    1 

^3^ 

-,v-J 

Tagosaste  ob  Tbbe  Lucbbne  (Cytmi^  prolifermtlAiixi.), 

from  10  to  12  feet  high.  The  plants  left  to  seed  were  just  coming  into  flower 
in  August.  This  is  about  sixteen  months  from  time  of  sowing.  Although 
Tagosaste  is  a  very  strong  growing  plant,  the  foliage  is  thin  and  light,  and  the 
yield  per  acre  is  not  anything  like  what  one  would  expect.  It  is  a  most 
valuable  plant  in  times  of  drought,  but  I  would  not  recommend  it  to  be 
grown  on  a  large  scale  as  a  forage  plant. 

This  plot  of  Tagosaste  served  to  show  what  a  mistake  it  is  not  to  pay  more 
attention  to  our  own  native  fodder  plants,  as  next  to  it  was  a  plot  of  *'  Old 

0 
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Man  "  saltbush  {Atriplex  nummularta,  Linn.),  sown  at  the  same  time,  which 
yielded  nearly  twice  as  much  fodidter.  I  also  noticed  that  die  catde  preferted 
the  saltbush,  and  I  certainly  belieye  that  it  is  more  nutritious. 

T  tried  transplanting  a  number  of  Tagosaste  pknts,  and  succeeded  fairly 
well,  but  I  find  that  it  is  a  risky  plan,,  and  would  not  recommend  it. 

BoKHABA  Cloyee  {MelUotm  leucwaha). 

Skids  of  this  plant  were  sown'  in  drills,  4  feet  apart,  during  the  month  of 
April,  1895,  and  the  plants  wera  afterwards  thinned  ont  to  2  feet  apart.  They 
grew  strongly  for  a  time,  but  were  attacked  by  grubs,  which  nearly  denuded 
them  of  their  leaves.  This  killed  some  few  oi  them,  and  checked  the  growth 
of  the  remainder.  The  remaining  plants,  however,  soon  regained  their  leaves 
and  grew  strongly.  The  yield  was  not  very  heavy,  but  considering  the  dis- 
advantages nnder  which  the  plants  were  grown,  I  think  that  this  crop  is 
worthy  of  further  experiment.  It  stands  the  hot,  dry  weather  well,  and 
stock  appear  to  be  fond  of  it.  I  would  recommend  sowing  rather  thickly,  as 
the  plants  are  inclined  to  make  strong,  woody  stalks.  Care  should  he  taken 
not  to  let  the  plants  get  too  high,  but  they  should  be  cut  often,  and  the 
foliage  will  be  thick  and  succulent. 

Sulla  {SedyMrum  caronarium,  linn.) 

A  NUMBER  of  sowings  were  made  in  order  to  ascertain  which  is  the  best  time 
to  sow,  and  so  far  plants  grown  from  seeds  sown  in  April  have  done  the  best. 
The  plants  made  a  strong  growth,  and  produced  a  mass  of  rich,  succulent 
fodder,  somewhat  resembling;  a  giant  clover.  Cutiings  were  made  in  Sep- 
tember and  October.  The  puints  left  for  seed  came  into  flower  in  November, 
and  continued  to  flower  for  from  six  weeks  to  two  months,  and  then  produced 
a  heavy  crop  of  seed.  When  the  plants  were  in  flower  the  plot  presented  a 
very  striking  appearance,  being  completely  covered  with  deep,  rich,  red 
blossoms. 

During  the  summer  months  this  crop  did  not  succeed  very  well,  being  much 
parched  by  the  hot,  dry  weather.  As  the  season  was  such  a  trying  one,  the 
test  was  hardly  a  fair  one ;  but  still  I  am  rather  doubtful  of  sulla  being  of 
much  value  as  a  fodder  crop  in  this  district.  I  am,  however,  inclined  to 
think  that  it  would  succeed  well  in  colder  and  more  moist  districts,  and 
would  advise  farmers  giving  it  a  trial.  Stock  are  exceedingly  fond  of  it,  and 
it  appears  to  be  especially  suitable  for  milch  cows. 

Sacaline  {Polygonum  aacalinense). 

This  is  another  so-called  forage-plant  which  I  am  afraid  will  cause  a  lot  of 
disappointment.  Coming  here,  as  it  does,  with  such  a  wonderful  reputation, 
one  expects  some  great  results ;  but  the  trials  at  Wagga  Wagga  seem  to 
point  to  its  being  anything  but  a  valuable  forage  plant.  It  is  true  that  the 
past  summer  was  a  very  trying  one,  and  therefore  the  plants  did  not  get  a 
fair  chance.  Before  condemning  it  entirely,  I  shall  give  it  further  trials,  and 
publish  the  results.  The  method  of  culture  adopted  was  as  follows : — ^A 
small  seed-bed  was  formed  of  very  fine  sandy  soil ;  this  was  raked  very  care- 
fully, and  then  pressed  gently  with  the  back  of  the  spade.  The  seeds  were 
then  sovm  and  covered  lightly  by  sprinkling  fine  soil  over  them.  The  bed 
was  well  watered  regularly  with  a  watering-pot  having  a  fine  rose.    The 
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seeds  germinated  well,  and  the  plants  grew  strongly  as  long  as  thej  were  well 
watered.  Tbej  were  transplanted  into  a  large  bed  of  sandy  soil,  being  put 
in  rows  3  ft.  x  3  ft.  They  made  a  fine  gjrowth  till  reaching  a  height  of 
18  inches.  This  was  in  January.  The.  weather  was  very  hot  and  dry,  and 
the  plants  then  began  to  wilt  badly.  They  remained  quite  at  a  standstill  for 
two  months,  and  then  died  down  to  the  ground.  I  notice  that  they  are  now 
(August)  making  a  fresh  growth,  and  hope  for  better  success  this  coming 
season. 

Prickly  Comfrey  {Symphytvm  asperrmum). 

A  mrHBSE  of  roots  of  this  plant  were  obtained  from,  the  Hawkesbury 
Agricultural  College,  and  planted  out  in  rows  2  feet  apart,,  and  IS  inches 
between  each  root  in  the  rows.  Every  root  grew,  and  the  plants  have  done 
fairly  well ;  but  after  eighteen  months'  trial  I  am  sure  that  prickly  comfrey 
is  not  of  the  slightest  value  as.  a  fodder  plant  for  the  warm  dry  parts  of  the 
Colony,  sach  aa  Wagga. 

SxBRADEiXA  {CHnthopus  satvouSy^roi.). 

Appears  to  be  of  no  value  here.  Grows  well,  and  yields  large  crops  of  seed. 
The  quantity  of  foliage  it  produces  is  very  small,  and,  so  &r  as  I  can  tell, 
tke  bees  did  not  appear  to  be  particularly  fond  of  the  flowers.  Its  chief 
recommendations  were  as  a  forage  and  bee  plant.  It  may,  therefore,  be 
considered  as  valueless  for  this  district. 

Teosinte  {Euchlcena  luomrians). 

This  plant  is  so  little  known  and  appreciated  among  our  dairymen  that  it 
will  be  as  well  to  give  the  late  F.  von  Mueller's  report  upon  it : — "  Highly 
recommendable  as  a  fodder-grass  for  regions  free  from  frost.  A  large 
number  of  stems,  sometimes  as  many  as  ninety,  spring  from  the  same  root, 
attaining  a  height  of  sometimes  18  feet.  The  leaves  grow  to  lengths  of  3 
feet,  and  form  a  good  forage.  The  young  shoots,  when  boiled,  constitute  a 
fair  culinary  esculent ;  the  plant  requires  about  ten  months  to  ripen  seeds 
from  the  time  of  sowing.  In  its  young  state  is  remarkably  saccharine. 
Yibnorin  estimates  one  plant  sufficient  for  feeding  two  head  of  cattle  during 
twenty-four  hours.  Mons.  Thoyet,  at  Bockhampton,  obtained  plants  12  feet 
high  and  12  feet  wide,  in  damp  alluvial  soil,  each  with  thirty -two  main  stalks, 
bearing  nearly  one  hundred  flower  bunches.  It  is  rather  slower  than  maize, 
but  lasting  longer  for  green  fodder.  Its  growth  can  be  continued  by  cutting 
the  tufts  as  green  fodder  ;  thus  tender  food  is  continued;  also,  it  does  not 
cause  colic  to  horses  or  cattle.  As  a  forage-plant  it  is  without  a  rival  in 
warm  climes.  In  Fiji,  sown  at  4  feet  apart,  it  forms  impenetrable  masses, 
Kequires  humidity  to  come  to  its  greatest  development.  Each  plant  requires 
at  least  16  square  feet  of  ground  for  its  full  development.**  I  have  grown  it 
at  the  farm  successfully,  in  4-f eet  rows ;  on  rich  dark  alluvial  flats  it  would 
have  to  be  sown  wide,  with  due  consideration  to  its  growth.  Makes  splendid 
green  feed  and  best  of  ensilage. — H.  V.  Jackson,  Manager,  Richmond  Eiver 
lUperiment  Farm. 
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Pulses. 

G.  VALDER,* 
Principal,  H.A.  College. 


Cow- PEA  {Vigna  catiangy  EndL). 

Of  late  years  great  interest  has  been  taken  by  farmers  in  trying  to  obtain 
new  pulses  suitable  for  our  hot  dry  districts,  and  one  of  the  best  introdac- 
tions  in  my  opinion  is  the  cow-pea.  This  plant  appears  to  be  a  most  desirable 
addition  to  our  fodder  plants,  and  is  also  of  great  yalue  for  its  manuring 
qualities.  It  has  been  proyed  that  it  will  thriye  well  during  our  warmest 
and  driest  summers,  proaucing  large  crops  of  succulent  fodder,  which  farm 
animals  of  all  sorts  are  extremely  fond  of.  It  is  a  most  desirable  plant  to 
sow  in  rotation  with  cereals.  Wheat  lands  that  are  in  the  state  which  is 
generally  termed  "  worn-out "  are  restored  to  their  fertility  by  ploughing-in 
a  crop  of  this  plant,  and  eyen  when  the  crop  of  cow-pea  has  been  fed  off  by 
sheep  or  cattle  the  effect  is  a  most  striking  one  on  the  succeeding  crop.  AU 
the  warm  parts  of  the  Colony  are  suited  to  this  crop.  The  following  are  a 
few  notes  on  its  cultivation  : — Almost  any  soil  is  suitable,  provided  it  is  well 
ploughed  and  pulverised.  The  time  to  sow  is  in  spring,  as  soon  as  frosts  are 
over  ;  early  in  October  is  best  for  the  general  crop.  If  possible  sow  in  drills 
about  3  feet  apart,  and  drop  a  pea  every  foot  in  the  drills.  Sown  in  this 
manner  7  lb.  to  10  lb.,  of  seed  will  cover  an  acre.  Broadcast,  from  i  bushel 
to  1  bushel  of  seed  is  required.  The  peas  ripen  in  December  to  January. 
When  sown  in  drills  it  is  advisable  to  stir  the  soil  well  several  times  before 
the  plants  commence  to  cover  the  ground. 

Varieties. 

1.  Black. — As  a  farmer's  crop,  this  variety  decidedly  stands  first,  pro- 
ducing the  heaviest  yield  both  of  green  food  and  dry  pulse.  Frum  its 
appearance  I  consider  that  it  is  also  the  best  yariety  for  green  manuring. 
The  plants  are  very  hardy,  and  the  stems  are  thick  and  well  covered  with 
leaves.  The  pods  are  long,  even,  and  well  filled.  The  peas  are  quite  black 
and  larger  than  any  other  of  the  varieties.  Average  number  or  pods  on  a 
plant,  twenty-eight ;  average  number  of  peas  in  a  pod,  fourteen.  In  conse- 
quence of  the  very  satisfactory  results  obtained,  and  the  small  quantity  of 
seed  procurable  in  the  colonies,  the  Department  is  endeavouring  to  obtain  a 
supply  of  seed  of  this  variety  from  America. 

2.  Small  White.— A.  quick-growing,  heavy-yielding  variety,  with  finer  and 
longer  stems  and  smaller  leaves  than  the  Black.  One  of  the  best  for 
culinary  purposes.  The  pods,  cut  up  and  served  in  the  same  manner  as 
French  beans,  are  very  tender,  and  of  a  fine  flavour.  The  seeds,  shelled  out 
and  used  in  the  same  manner  as  green  peas,  make  a  delicious  vegetable.  It 
is  also  a  good  fodder  for  stock.  Average  number  of  pods  on  a  plant,  forty- 
one  ;  average  number  of  peas  in  a  pod,  eleven. 

3.  Clay -coloured. — A  strong-growing,  hardy  variety,  second  only  to  the 
Black  as  a  farmer's  crop,  but  not  equal  to  Small  White  as  a  vegetable.  Plant 

•  Late  Manager,  Experiment  Farm,  Wagga  Wagga. 
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quite  of  a  climbing  habit,  but  does  very  well  on  the  ground,  the  yield  of 
pulse  being  Terj  Batisfactory.  Ayerage  number  of  pode  on  a  plant,  thirty- 
two  ;  ayerage  number  of  peas  in  a  pod,  fifteen. 

4.  Large  White, — The  quickest-growing  and  most  upright  in  habit  of  all. 
A  first-class  Tariety  as  a  Tegetable,  but  not  equal  to  any  of  the  former  three 
in  yield.  A  good  variety  for  green-manuring.  Ayerage  number  of  pods 
on  a  plant,  twenty-six ;  aTerage  number  of  peas  in  a  pod,  ten. 

The  other  yarieties  are  far  below  these  in  value  in  every  way.  The  four 
which  I  have  described  are  well  suited  for  cultivation  here,  and  I  should 
strongly  recommend  their  trial  by  farmers  in  the  warmer  portions  of  the 
colony,  as  I  am  sure  that  they  will  prove  a  valuable  addition  to  the  crops 
grown  in  these  parts.  Becently  the  Colonial  Sugar  Company  offered  dd, 
per  lb.  for  seed  grown  in  the  Colony.  In  the  warmer  districts,  during  a  fair 
season  I  am  confident  that  a  crop  of  from  30  to  40  bushels  per  acre  and 
upwards  could  be  obtained ;  at  the  price  offered  this  would  give  from 
£22  lOs.  to  £30  per  acre.  Ais  the  cost  of  cultivation  for  this  crop  is  very 
small,  it  can  easily  be  seen  what  a  splendid  return  this  would  be.  On  our 
northern  rivers  two  crops  could  easily.be  obtained  off  the  same  land  in  one 
season,  the  first  sowing  being  made  at  the  end  of  August,  and  the  second  at 
the  beginning  of  January. 

At  the  present  time  seed  of  any  of  the  varieties  of  this  crop  is  very 
scarce,  but  the  Department  has  distributed  a  large  number  oi  samples 
during  the  past  two  seasons,  from  which  it  is  hoped  tiiat  farmers  will  obtain 
enoum  seed  for  a  fair  trial.  As  an  instance  of  what  can  be  done  in  this 
way  1  may  state  that  from  a  quarter  of  an  ounce  of  black  cow-pea  sent  to 
the  Department  by  one  of  the  State  Agricultural  Departments  in  America, 
I  obtained  no  less  than  5  lb.  of  good  seed.  This  is  sufficient  to  cover  an 
acre,  which  at  the  same  rate  should  produce  80  bushels. 

Nebraska  (U.S.A.)  Experiment  Station  Bulletin  contains  the  following 
report: — "The  cow-pea  {Vigna  catiang^  Endl.),  is  to  the  southern  farmer 
what  red  clover  is  to  the  northerner.  It  is  cultivated  extensively,  and  is  fed 
green  to  cattle  or  preserved  as  ensilage,  or  used  as  green  manure  for 
exhausted  fields.  Some  even  say  that  a  poor  field  is  better  after  a  crop  of 
cow-peas  has  been  taken  from  it  than  it  was  before,  on  account  of  the  way 
that  its  roots  penetrate  the  soil  and  bring  up  to  the  surface  plant  food  which 
was  not  before  available.  With  us  only  a  few  preliminary  expmments  have 
been  made  to  see  whether  the  cow-pea  would  do  well  on  tnis  soil.  We  have 
made  no  comparison  with  other  plants  as  to  its  value  for  feeding.  The 
varieties  known  as  Whip- Poor- WiU,  Black,  Blackeye,  and  Clay-coloured  have 
been  tried  two  years.  All  grow  very  rank  and  thriftr,  18  inches  to  2  feet 
high,  and  completely  covered  the  ground  between  the  rows.  Cow-peas 
grow  best  in  hot  weather,  and  respond  very  quickly  to  cultivation.  The 
chemical  composition  is  much  the  same  as  that  of  red  clover." 

Lima-bean  {Phaseolus  lunatus,  linn.). 

The  large  Lima-bean  is  a  climber,  and  is  often  found  growing  on  trellises 
and  poles  in  gardens  in  various  parts  of  the  Colony,  but  only  to  a  very  small 
extent.  This  bean  has  never  received  anything  like  the  attention  it  should 
do.  I  consider  that  it  is  a  most  valuable  summer  vegetable,  and  should  be 
gro¥m  in  hundreds,  or  even  thousands,  of  acres  in  this  Colony.  In  California 
and  other  parts  of  the  United  States  it  forms  one  of  the  principal  summer 
vegetables.  Doing  grown  very  extensively.    It  requires  but  little, rain,  great 
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heat,  and  ^er  j  little  care.  I  ooiMider  that  no  station  and  iarm  in  tiie  mooi 
ports  of  tbis  Colony  should  fail  to  have  a  large  patch  of  this  hean.  Not 
only  does  it  produce  enormous  orops  of  green  beans  during  the  -hot  eunmer 
months,  but  the  dry  beans,  when  soiled  for  about  twelve  Jionrs  and  then 
boiled  in  the  same  manner  as  haricots,  form  a  most  deanableaidditMni  ta^ovzr 
winter  vegetables. 

Seeds  of  this  bean  can  be  obtained  from  almost  any  seedsman.  On  me 
account  should  sowing'oommence  imtil  wasm  weather  sets  on.  Many  people 
haveiailed  with  this  crop  thiiough  sowing  too  ^earfy.  flUie  plant  requifss 
lieat,  4ind  will  not  stand  the  cold  ni^ite  so  often tezpemeiieed. here  duo^g 
ibigust^and  September. 

.  In-ovder  to  try  and  make  1^  vegetable  ponnkir,  I  sent  a  dish  or  imo  ^ 
4iie  green  beans  ^  a  number  of  people  in  different  ^avts  of  the  -Ootony,  aail 
In  overy  ease  they  reported  that  they  were  superior  to  ai^  shelled  bean  4dMy 
had  ^ver  tried. 

Sow  the*beans  in  drills  about  4  leet  apimt,  dropping  a  seed  every  ieot  in 
the  drills.  Cultivate  well  between  the  dritlstuntil  theplasitsicominenee  4o 
eover *the  ground.     After  ^this  tfa^  will  take  csre  of  ^themeelvee. 

There  4ure  several  dwarf  varieties  which  are  onltiwted  in  a  similar  manner 
to  French  beans.  Of  these  the  large-seeded  varieties  lately  introdueed  aiie 
by 'iar  the  best. 

•Soyabean  {Soja  hi$pida,  MoBnch.). 

SBsns  of  three  varieties  were  obtained,  viz.,  *'  Common  White,"  obtained 
irom  a  loeal  seedsman ;  *'  Improved  White,"  from  the  United  States  ;  «nd>a 
black  variety  from  Queensland.  These  were  sown  in  drills  2  feet  apast,and 
the  plants  were  thinned  oot  to  1  foot  apatrtin  the  drill.  At  fint  the  plants 
gvewmtherislowlyjbut  as  the  weather  beoame  warmer  the  growth  was  more 
xi^d.  W'ben  about  15  inches  high  the  plants  of  '*  Common  White"  and 
** Black"  were  badly  attacked  by  bean-rust;  but,  sttange  toeay,  the  plants 
of  **  Improved  White,"  which  were  growing  neat  to  these  vavieties,  wereoiot 
affected  in  the  slightest  degree.  The  ''  Improved  White  "  variety  appeared 
to  be  well  suited  for  this  climate,  as  the  plants  grew  very  ivapidly ;  in 
fact,  I  was  inclined  to  think  that  they  were  making  too  much  leaf,  and  that 
the  yield  of  pulse  would,  therefore,  sufEer,  but  from  the  results  obtained  it 
will  be  seen  that  this  could  not  have  been  the  case.  So  badly  affected  weee 
the  other  two  varieties  that  I  was  afraid  they  would  not  eeed ;  but  heavy 
Tains,  soon  after  they  commenced  flowering,  somewhat  revived  the  plants4Hid 
a  fair  return  of  pulse  was  obtained,  but  the  yield  must  have  been  mneh 
impaired  by  the  disease.  When  fully  grown  the  plants  of  the  "Improved 
White"  variety  were  irom  3  feet  to  3  feet  6  inohes  in  height,  8iidniea>ly 
2  feet  through  9  inches  from  the  top  of  the  plant.  The  stalks  are  etraag 
and  woody,  and  they  have  numerous  branches  covered  with  heavy  foliage. 
The  stalks  and  branches  are  thickly  studded  with  clusters  of  hairy  pods.  In 
order  that  a  fair  idea  of  theproduotiveness  of  these  plants  might  be  obtained, 
I  counted  the  number  of  pods  and  number  of  beans  on  each  of  the  first  six 
plants  in  the  drill  with  the  following  result : — 

No.  1  plant      182  pods,  «containTDg  MS  seeds. 
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l!bis  woiild  giye  an  average  of  285  pods  on  each  plant,  oontaining  (S48 
«eeds.  Average  number  of  beans  in  a  pod,  2*7.  Most  of  the  pods  bad -three 
beans  m  them.  One  branch  on  pknt  4'had  no  less  than  114  pods  on  it.  A 
portion  t>f  the  plants  were  fed  to  cattle  just  as'thej  came  into  «flower,  and  I 
'icmnd  that*the7  were  preferred  before  anj-oiher  puke  which  1  had  growing. 

The  remainder -were  pulled  as  soon  as  the  pods  ware  ripe,  and  were  laid 
out  in -the  sun  to  drj ;  the  pulse  was  then  threshed  out  and  the  dry  hauime 
were  fed  to  cattle,  who  appeared  to  be  very  fond  of  them.  The  xesulte 
obtained  will  be  found  in  the  following  table  i — 


No. 

Name  of  T»rlety. 

Seed  obtained  f  romr- 

No-ofdajeinwhloh     Yield  of  drv  pidw 

the  crop  occupied  the  per  acre,  in  ouoh.  of 

land.                          .001b. 

1 
3 
3 

*Iinfrov«d  White      ... 
Common  White 
BUok 

United  States 

Sydney         

Queensland  ... 

148 
135 
127 

47 
13» 
9» 

*  Badly  affected  with  bean-rust. 

The  only  fault  that  1  could  find  with  the  Soy-bean  was  that  it  was  too 
jdow  in  ripening  its  seed,  it  being  nearly  five  months  in  coming  to  maturity ; 
hut  1  noticed  that  the  plants  grew  best  during  the  month  .of  January, 
especmlly  during  one  hot  dry  week  ;  and  I,  therefore,  beliere  that  this  plant 
is  beat  suited  to  the  warmer  parts  of  the  Colony.  I  should  atronfily  recom- 
mend farmers  rto  plant  a  small  area  with  this  crop,  as  the  beans,  shelled  out 
when  quite  green,  form  a  delicious  Tegetable,  and  the  plants  after  the  pods 
Are  taken  off  make  very  good  feed  for  cattle. 

(The  department  obtained  a  small  quantity  of  «eed  of  the  eommbn  white 
ivariety  and  distributed  it  to  a  number  ot  jEacmers  iu  different  parts  of  the 
Colony.  The  seed  germinated  badly,  but  most  of  the  plants  that  were 
obtained  grew  remarkably  well. 

Mr.  J.  Allison, Eglinton, Bathurst.  reports  as  follows:— The  seeds  received 
were  very  deficient  in  vitality,  only  three  plants  coming  to  perfection. 
These  proved  very  vigorous  and  prolific,  reaching  a  height  of  from  2  to  2i 
feet,  and  bearing  a  quantity  of  delicious  beans.  I  think  this  will  prove  a 
real  acquisition  to  the  list  of  choice  vegetables. 

Mr.  J.  Taylor,  Beedy  Creek,  Eylstonc,  says: — "The  Soy-bean  grows  well 
in  this  district,  attaining  a  height  of  3  feet  6  inches,  and  being  covered  with 
pods ;  in  fact,  so  heavy  a  crop  did  the  plants  bear  that  I  was  obliged  to  put 
m  stakes  and  tie  them  up,  in  order  to  prevent  the  plants  being  broken  down. 
The  bean«  are  delicious  eating." 

Mr.  Charles  Map  person,  junr.,  of  Tattaila,  Moama,  states  that  he  believes 
•the  Soy-bean  will  stand  the  hot  summer  weather  better  than  any  other  bean 
which  he  has  yet  tried,  but  it  must  be  sown  in  the  early  spring. 


jThje  Kidney  oe  Feench  Bean  {Phaseolua  vulgaris,  Linn.). 

TwBNTT  varieties  were  sown,  ten  of  the  green-podded  and  ten  of  the  yellow- 
podded  (butter  or  wax  beans) .  The  seeds  were  sown  in  drills  2  feet  apart 
by  4  to  5  inches  apart  in  the  drill.  One  drill  88  feet  in  length  was  sown  of 
each  variety.  The  soil  was  not  broken  up  as  fine  as  it  should  have  been  for 
Hihis  crop,  and  the  plants  were  not  watered ;  but  the  plot  was  kept  fiee^rom 
weeds,  and  the  weather  was  very  suitable,  being  warm  and  very  showery  for 
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the  first  six  weeks  after  soVing.  The  crop  therefore  grew  strongly,  and  tiie 
experiment  proved  in  every  way  a  success,  every  variety  maturiog  its  seed. 
All  the  yellow-podded  varieties  were  attacked  more  or  less  by  "  bean  mBt,** 
the  result  being  that  the  yield  of  these  did  not  compare  favourably  with 
that  of  the  green-podded  varieties,  which  were  almost  entirely  free  from  tfaiB 
disease.  Prom  my  experience  I  have  found  that  the  yellow-podded  varieties 
are  always  much  more  liable  to  "  bean  rust "  thas  the  green-podded  one^ 
the  latter  rarely  being  affected.  About  three  months  after  sowing,  the 
weather  being  warm  and  dry,  the  beans  ripened  rapidly.    The  pods  were 

fathered  as  fast  as  they  ripened,  and  were  placed  in  tlun  calico  bags  and 
ung  up  in  a  shed  to  dry.     (For  notes  on  "  Eust "  see  page  228.) 

The  following  table  will  show  the  comparative  results  obtained  : — 


No. 


Name  of  Variety. 


Obtained  from — 


I 


Hi 

l^t 

II 

r;sc 

^6 

•  «, 

2>5 

88 

68 

43 

68 

89 

50 

86 

46 

88 

61 

86 

50 

86 

48 

40 

60 

86 

49 

48 

61 

SO 

49 

38 

69 

44 

60 

48 

62 

40 

68 

40 

49 

88 

60 

40 

62 

41 

68 

i 

38 

61 

Emperor  William 
Prof.  Blount's  Blue 
Oanadian  Wonder 
Pale  Dun . . 
Negn^ 

Governor  Denison 
Dwarf  2Son  House 
Garter's  White  Advancer 
Dwarf  White  Caseknlfe 

Harioot 

Oermao  Black  Wax 

New  Galedonia*Black  Wax 
Golden  Butter   . . 
Yosemite  Mammoth    . . 
White  Wax  Bean 
Green  Gem 
Golden  Wax 
Dwarf  Mont  D'Or 
Golden  Mountain 


Hocklngs,  Brisbane 

W.  F^tfTer,  Tharwa,  Queanbeyan    . 

Hockings.  Brisbane 

E.  &  W.  Hackett,  Adelaide  . . 

D.  Hanson,  Aibion  Park 

Yates,  Sydney 

Shepherd  &  Co.,  Sydney 

Parker  &  Co  ,  Sydney 

Horton,  Sydney  

P.  L.  G.  Shepherd  and  Son,  ^dney. 

Yates,  Sydney 

Adamson  &  Go.,  Melbourne  . . 

Yates,  Sydney 

Anderson  &  Co.,  Sydney 

W.  Farrer,  Tharwa,  Queanbeyan    . 


81 
7« 
78 
74 
79 
78 
73 
81 
74 
77 
81 
77 
86 
78 
73 
76 
74 
75 
72 
76 


lib.  OK. 
-  2    9 

3  S 
5    2 

4  U 

4  9i 

3  5 

5  9 

4  2 
«  7 
3  4 
1  15 

1  14 

5  9 

2  3 
S  14 

1  8 

2  11 
2  1 
2  11 
2    6 


Of  the  green-podded  varieties,  the  following  gave  by  far  the  best  results : — 
Canadian  Wonder,  Carter's  White  Advancer,  Negro,  and  Pale  Dun. 

Of  the  yellow-podded  varieties  I  consider  the  following  are  most  worthy 
of  cultivation  here : — Yosemite  Mammoth,  Dwarf  Mont  D'Or,  and  Golden 
Wax. 

Green  Gem  and  New  Caledonia  Black  Wax,  two  light  green-podded 
varieties,  are  also  very  productive  and  of  a  fine  flavour. 

Short  descriptions  of  all  the  varieties  under  trial  are  given  herewith. 

1.  Emperor  William, — Plants  12  to  15  in.  high;  strong  and  upright  in 
habit ;  flowers,  cream  to  wbite ;  pods  4  to  6  in.  long ;  nearly  straight  and 
very  fleshy ;  seeds  white,  oval,  and  plump ;  a  good  table  variety  of  fine  flavour, 
but  rather  a  shy  bearer. 

2.  Prof,  Blounfa  Blue, — Plants  upright  and  strong,  but  very  irregular ; 
12  to  18  in.  high ;  flowers  violet ;  pods  5  to  6  in.  long,  well  filled ;  seeds 
small,  dark  crimson,  nearly  black  ;  a  very  good  variety. 

3.  Canadian  Wonder, — Plants  large  and  strong  ;  18  to  20  in.  high ;  much 
branched ;  leaves  large  and  coarse ;  flowers  pink ;  pods  very  large  and 
numerous  ;  rather  rough ;  beans  large  ;  nearly  twice  as  long  as  broad  ;  dark 
crimson,  nearly  black  ;  the  hardiest,  strongest  grower  and  heaviest  yielder  of 
all. 
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4.  Fale  Dun, — Plants  very  large ;  much  like  No.  3,  but  leares  are  darker 
and  tbe  flowers  are  white ;  pods,  5  to  6  in.  long,  straight  and  tender ;  beans 
light  dun  ;  one  of  the  best. 

5.  Negro, — Plants  15  to  18  in.  high ;  much  branched ;  leayes  rather  large 
and  coarse ;  medium  green  ;  flowers  yiolet ;  pods  5  to  7  in.  long ;  beans  quite 
black ;  a  heavy  yielder  and  one  of  the  best  for  culinary  purposes. 

6.  Governor  DenUon, — Plants  much  resemble  No.  5,  but  flowers  are  white ; 
pods  long,  straight  and  succulent ;  beans  white  splashed  with  crimson.  This 
yariety  appears  to  be  very  suitable  for  warm  districts,  as  on  the  hottest  day 
the  leaves  do  not  droop,  and  with  a  fair  amount  of  moisture  it  always  yieldb 

'  well. 

7.  Dwarf  Zion  Moiue. — Plants  15  to  18  in.  high,  upright;  branches 
slender  with  small  leaves ;  pods  4  to  6  in.  long,  slightly  curved ;  seeds  much 
like  No.  6,  but  splashed  with  a  darker  crimson  and  not  so  large ;  a  very  fair 
variety ;  stands  heat  well. 

8.  Carter' 9  White  Advancer, — Very  strong  growing  plants,  with  light  green 
foliage  ;  flowers  white ;  pods  very  large,  6  to  8  in.  long ;  beans  white,  large ; 
an  excellent  variety,  superior  to  Canadian  Wonder  for  tenderness  and  flavour, 
but  not  nearly  equal  to  it  in  yield. 

9.  Dwarf  White  Cageknife, — Plants  15  to  18  in.  high ;  stems  slender  and 
inclined  to  short  runners ;  leaves  dark  green,  rather  large ;  flowers  white ; 
pods  were  long,  but  did  not  fill  out  very  well ;  beans  white,  sides  slightly 
flattened. 

10.  Haricot. — Very  similar  to  above,  but  stronger  in  growth ;  pods  long 
and  well  fiUed  ;  beans  pure  white,  very  plump. 

11.  German  Black  Wax. — Plants  12  to  15  in.  high ;  strong  growing  and 
much  branched ;  leaves  large,  medium  green ;  flowers  violet ;  pods  4  to  5  in. 
long,  not  very  numerous,  but  well  filled :  yellow  and  nearly  stringless ; 
medium  rustv. 

12.  German  Black  Wax. — Sitnilar  in  habit  to  No.  11,  but  not  so  strong  in 
growth,  and  both  pods  and  beans  smaller  ;  very  rusty. 

13.  New  Caledonian  Black  Wax, — This  is  really  a  dwarf  climber ;  stems 
slender  and  leaves  small ;  plants  much  branched ;  pods  small,  but  very 
numerous ;  light  green ;  very  fine  flavour  ;  beans  small ;  quite  black ;  almost 
free  from  rust. 

14.  Golden  Butter, — Plants  tall  and  very  robust ;  leaves  large  and  rather 
coarse,  medium  green;  flowers  violet;  pods  about  4  in.  long,  thick  and 
succulent ;  beans  black,  large  and  nearly  round  ;  medium  rusty. 

15.  Totemite  Mammoth, — Plants  15  to  18  in.  high,  strong,  much  branched ; 
leaves  large,  medium  green ;  pods  long,  slightly  curved,  stringless,  very 
succulent  and  of  a  beautiful  golden  yellow  colour ;  a  very  fine  table  variety, 
nearly  free  from  rust. 

16.  White  Wax, — Plants  12  to  15  in.  high,  not  very  strong;  leaves  small, 
pale  green  ;'  flowers  white ;  pods  very  numerous,  rather  small,  nearly  straight, 
light  yellow  ;  beans  dull  white ;  very  rusty. 

17.  Green  Gem, — Plants  fairly  strong,  15  to  18  in.  high ;  leaves  small, 
pale  ^reen;  flowers  white;  pods  light  green,  rather  small,  narrow  and 
straight ;  beans  long,  narrow,  and  rather  small,  of  a  peculiar  light  green 
colour  when  dry  ;  a  very  distinct  variety,  productive,  and  of  excellent  flavour, 
nearly  free  from  rust. 

18.  Golden  Wax, — Plants  12  to  15  in.  high,  not  strong ;  leaves  small, 
rough,  pale  green ;  flowers  dull  white ;  pods  numerous,  4  in.  long,  rather 
wide  and  curved  ;  beans  rather  small,  white  speckled  with  red ;  very  rusty^ 
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19.  Dwoff  Mont  D*Or. — ^Plants  tall  and  slender ;  leaves  smal],  rather  a 
^eep  green ;  flowers  yiolet ;  pods  4  to  6  in.  long,  narrow,  carved,  very 
plump,  bright  yellow;  beans  nearly  round,  shining,  deep  purple,  neavlj 
blaok ;  a  very  produetive  and  good  table  yarielr,  but  slight^  rwstj. 

:20.  Qakhn  Mmmtuin. — Basembles  No.  19,  but  the  pods  aie  much  flattier, 
and  nearly  white ;  althoagh  ^mj  rusty,  gave  a  very  fair  yield. 

QChree  new  ^varieties  weie  under  trial,  the  Med  of  which  was  jpeeeived  from 
CSucago  Esposition,  and  arrived  too  late  to  .be  included  in  above  trials,  viz., 
•*  Celery,"  "Early  Befugae,"  and  "  White :K»vy."  Of  these ihe  " Cetery " 
moA  ^  Early  JBefugee  "  varieties  weve  found  very  suitable  for  using  in  the 
green  state,  producing  a  heavy  crop  of  fairly  large  and  nearly  stringbss 
beans,  although  jui  an  all-round  bean,  I  doubt  lE  eil^r  of  them  are  equal  to 
*^  Oanadiau  Wander."  The  "  White  lilavy  "  is  a  suitable  variety  for  using  in 
the  dry  state  aa  a  haricot,  yielding  a  .heavy  crop  of  small  but  plump  .beans, 
which  were  found  to  cook  well,  and  were  of  very  fine  flavour. 

fiOB6£  Gbam  {Dotiohoa  bifhrus,  Lmn.) 

Three  samples  were  sown,  two  of  the  yellow  variety  and  one  of  the  black. 
*One  yellow  and  the  black  sample  were  obtained  from  India,  and  the  other 
yellow  one  from  Queensland.  About  80  per  cent,  of  the  seeds  gerjniiiated. 
The  plants  grew  very  slowly  at  first,  but  grew  faster  during  the  hot  weather, 
and  attained  a  height  of  about  3  feet.  At  this  time  the  plants,  which  are  of 
a  climbing  habit,  had  hecome  a  complete  mass,  and  it  was  impossible  to 
separate  the  varieties.  However,  as  tne  growth  of  the  three  samples  sown 
moB  about  the  same  in  every  way,  I  decided  to  cut  a  portion  and  estimate 
the  yield  of  greenstuff  per  aiere.  This  was  done  on  the  25th  Pebruary.  The 
lesult  was  4  tons  13  owt.  per  acre.  As  the  crop  was  nearly  five  months 
occupying  the  land  before  it  was  teady  to  cut,  I  consider  that  it  is  a  very  poor 
return  in  comparison  with  that  of  the  cow- pea,  which  was  crowing  close  to 
it,  and  was  treated  in  the  same  manner.  Horses  and  cattle  eat  it  readily, 
but  much  prefer  the  sov^bean  and  cow-pea.  The  remaining  plants  made 
little  or  no  further  growth,  and  at  the  end  of  March  they  gradually  died  off. 
They  did  not  show  any  signs  of  flowering,  although  occupying  the  ground 
for  nearly  six  months.  This  crop  might,  perhaps,  be  valuable  in  the  warm 
dry  parts  of  the  Colony  as  a  forage,  but  I  do  not  think  it  would  ever  be  of 
any  value  for  its  pulse. 

A  small  sowing  of  seed  of  this  plant  was  made  on  the  12th  October,  1S9^, 
with  the  object  of  testing  its  suitability  as  a  fotage-iplant  for  the  Wagga 
district.  The  result  was  satisfactory  to  a  certain  extent,  as  a  fine  crop  of 
forage,  which  the  cattle  seemed  to  do  well  on,  was  produced  in  the  wannest 
part  of  the  summer,  but  the  yield  was  much  behind  that  of  cow-pea  and 
several  other  pulses  sown  at  the  same  time.  It  certainly  thrives  remarkably 
during  the  hot  dry  weather,  and  might  perhaps  be  valuable  in  times  of 
drought,  or  in  districts  with  a  lower  rainfall  than  Wagga  Wagga ;  but  I  do 
not  think  that  it  will  ever  be  a  popular  forage-plant  in  this  disirict. 

MuNG-BEAN  {Fha8€olu8  mufigOy  Eox.) 

FouB  varieties  were  soWa  on  the  8th  October,  1892.  The  seed  of  esch 
variety  was  very  good,  the  plants  coming  up  very  evenly.  The  seed  was 
sown  in  drills  18  inches  apart,  and  the  plants  were  thinned  out  to  6  inehes 
apart.    This  crop  is  evidently  well  suited  for  cultivation  here,  the  plants 
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growinfi^  stroDglj  and  requiring  yery  little  attention.  All  tbe  varieties  were 
in  full  flower  the  first  week  in  lleoeiDber,  and  the  crops  were  ready  for 
harvesting  about  one  month  later.  The  plants  were  pulled  up  and  laid  in 
the  open  to  dry  for  two  or  tliree  days,  and  the  pulse  was  then  thrasliad  out, 
the  followiag  iretums  being  obtained : — 


Ka 

Jteneof  Vuiety. 

Seedobtainedfrom- 

KuiuiMr  of  diQW  in 

which  the  crop 
ocoapied  the  knd. 

Yidd  of  dry  pnln 

per  acre. 

BBAelof-€01b. 

1 
2 
8 
4 

Light  brown 

Dark  green 

»>             •••        ••• 

Light  green 

QueenBland 

India.':.    :::    ::: 

New  South  Wales  ... 

93 

102 

M 

13 
26i 

25 

As  win  be  seen  on  reference  to  above  table 'the  light  green  vanety  ppored 
to  be  much  superior  to  the  other  *varieties  in  yield,  and  also  qin(Anr  in 
maturing.  The  pulse  also  is  larger  and  more  -even  in  skie.  A  tew  wei^ra 
before  harvesting  this  plot  presented  a  very  curious  <sight,  the  plants  being 
thickly  covered  with  the  black  pods.  The  average  height  of  the  plants  was 
about  18  inches  when  full  grown.  I  shelled  out  a  dish  of  the  beans  when 
the  pods  were  fully  formed,  and  had  them  cooked  and  served  up  in  the  same 
manner  as  green  j)ea8,.and  found  that  they  were  very  palatable.  I  do  not, 
however,  thinly  that  "they  will  ever  be  used  largely  for  this  purpose,  as  it 
takes  too  long  to  shell  them  out,  the  pulse  being  so  small.  From  my 
experience  with  this  crop,  I  am  confident  that  it  can  be  grown  successfully 
in  all  but  the  yery  cold  parts  of  the  Colony,  but  I  do  not  think  it  is  likely  to 
be  grown  extensively,  as  there  are  so  many  more  suitable  pulses  already 
under  cultivation.  In  India  the  pulse  is  ground  into  flour  and  is  then  made 
into  cakes,  but  I  am  afraid  that  it  would  take  a  long  iime  to  educate  l^e 
taste  of  the  people  of  this  Colony  in  this  direction  so  that  the  pulse  would 
be  in  large  demand.  The  average  number  of  pods  on  a  plant  was  117,  and 
the  average  number  of  beans  in  a  pod,  eleven.  The  Queensland  samples 
were  presented  to  the  department  by  Mr.  Eailey,  the  Colonial  botanist ;  the 
Indian  sample  was  taken  from  a  quantity  imported  by  the  department ;  and 
the  "New  South  "Wales  sample  was  presented  by  Mr.  C.  E.  Wilson,  of 
Carcoar,  who  had  grown  it  under  the  name  of  "Curry-bean."  Bince  *the 
above  comparative  trial  the  mung-bean  has  been  grown  each  year  at  i:he 
experiment  farms,  and  thrives  well  in  all  the  distrrBtsin  -which  it  haa  been 
tried. 

Square-pdbbei)  Pea  {Lattis  tetragonolobus). 

Seeds  of  this  plant  veere  received  fsom  California  and  from  Baron  von 
Mueller.  The  plant  has  been  strongly  reoommended  for  .ignen-imanuring, 
being  richer  in  nitrofi;6n  than  even  cow-pea,  but  the  experiments  carried  out 
here  tend  to  prove  that  it  is  nothing  like  as  suitable  for  that  purpose  in  this 
district.  Cowjpea  will  produce  from  Ave  to  six  times  as  much  foliage  as 
that  of  lotus  in  the  same  time ;  it  stands  the  rheat  muchibetter,  and  yields. a 
•much  heavier i^xop  of  seed.  Jt*is  true  that  .the  lotus  stands  the  cold  weather 
well,  but  i:he  growth  is  so  «mall  that  it  will  not  compare  with  other 
'legnnunons  crops  sown  .at  the  «ane  time.  Several  aowings  ^ere  made  at 
Wjigga  Wagga,  and  all  grew  well,  the  best  yield  being  obtained  from  that 
<Dwn  in  Ilvjr. 
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Fulses. 


DOUCHOS,  Sp. 

Two  yarieties,  one  a  dwarf  and  the  other  a  climber,  were  receiyed  from 
Japan.  The  plants  of  both  grew  well,  and  produced  enormous  pods,  but 
did  not  mature  their  seed,  being  cut  down  by  early  frosts.  Although  these 
beans  are  said  to  be  edible  it  was  found  tbat  they  were  a  yery  coarse  yegetable, 
and  appeared  to  be  more  suitable  for  cattle  feed.  These  giant  beans 
Attracted  much  attention  at  the  Agricultural  Shows  at  which  they  were 
exhibited. 

A  number  of  other  species  and  yarieties  of  beans  from  Japan  were  under 
trial,  but  none  of  them  so  far  haye  proyed  to  be  of  much  yalue  in  comparison 
with  tbe  yarieties  grown  here. 

Another  yariety  of  dolichos,  receiyed  under  the  name  of  "  Madagascar" 
Bean,  preyed  to  be  a  yery  yaluable  table  bean  for  this  district,  producing 
enormous  crops  of  tender  cut  beans  of  delicious  flayour  right  through  the 
summer.  As  this  plant  is  a  really  handsome  climber,  as  well  as  a  yegetable, 
it  is  bound  to  become  yery  popular. 


Chick-pea  or  Gbam  {Cicer  arietinvm). 

Two  samples  of  the  red-seeded  yariety  and  one  of  the  white  were  sown. 
The  white  yariety  was  imported  from  Europe,  and  one  sample  of  the  red 
from  India ;  the  other  red  sample  was  grown  by  Mr.  Niblock,  of  Cooma, 
from  seed  supplied  him  by  the  department.  The  seed  was  sown  in  drills  18 
inches  apart  oy  4  inches  apart  in  the  drills.  The  cultiyation  giyen  them  was 
similar  to  that  usually  adopted  for  dwarf  field  peas.  The  seed  germinated 
in  from  fiye  to  six  days,  and  the  plants  grew  rapidly,  the  whole  plot  being 
well  in  flower  in  about  six  weeks  from  the  time  of  sowing.  The  red  yariety 
has  pink  flowers,  and  the  white-seeded  one  pure  white.  The  fern-like  foliage 
of  these  plants  gaye  the  plot  a  yery  distinct  and  pretty  appearance.  As 
Boon  as  the  pods  were  fairly  ripe  the  plants  were  pulled  up  and  laid  in  the 
sun  to  dry.  The  pulse  was  tlien  threshed  out,  and  the  following  results 
obtained : — 


No. 

Mame  of  Variety. 

Seed  obtained  from— 

No.  of  days  ia  which 

the  crop  occupied 

thegrouno. 

Yield  per  acre. 
Biuh.  of  60  lb. 

1 
2 
3 

Red-seeded 

White-seeded"        \\\ 

IndU 

Cooma,  N.S.W.      ... 
England        

93 
88 
97 

27i 

32 

21 

Bed-seeded  yariety  is  the  hardiest,  quickest  in  maturing,  and  best  yielder 
of  the  two  yarieties.  It  is  of  little  or  no  yalue  as  a  yegetable,  idthough  it 
makes  yery  good  pea-meal  for  soups.  It  is  considered  a  good  pulse  for  hone- 
feed,  and  18  also  a  capital  change  feed  for  poultry.  As  a  green  food  it  is  of 
no  yalue,  and  I  do  not  consider  that  it  would  be  of  much  yalue  as  a  green 
manure,  the  yield  of  greenstuff  being  yery  small  in  comparison  with  other 
pulses.     I  should  recommend  its  cultiyation  in  all  but  the  yery  cold  parts  of 
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the  Colony  as  it  is  a  quick  grower,  will  yield  two  crops  in  the  one  season  on 
the  same  land,  maturing  in  about  ninety  days,  stands  heat  and  drought  well, 
and  bears  a  heavy  crop. 

White-seeded  variety. — ^This  variety  is  the  one  which  is  largely  grown  in 
the  south  of  Europe,  where  it  is  used  in  soups  and  as  a  vegetable.  The  plant 
is  taller  and  more  robust  than  the  red-seeded  variety,  being  about  18  inches 
high  by  about  10  inches  through,  whereas  the  red-seeded  variety  was  only 
from  12  to  15  inches  high  by  about  6  inches  through.  I  shelled  out  several 
dishes  of  the  peas  and  had  them  cooked  in  the  same  manner  as  garden  peas^ 
and  also  triea  them  in  soups.  The  flavour  is  much  the  same  as  that  of  the 
common  pea,  but  it  requires  more  boiling.  I  consider  that  it  is  worthy  of 
cultivation  on  a  small  scale  during  the  hot  summer  months  when  the  common 
pea  is  scarce,  but  at  any  other  time  it  is  not  equal  to  the  common  pea,  as  it 
does  not  yield  as  well,  and  the  peas  are  more  trouble  to  shell  out,  there  being 
only  two  peas  in  a  pod. 

One  drawback  to  the  cultivation  of  the  chick-pea  is  that  it  is  very  liable  to 
the  attacks  of  a  small  caterpillar,  which  bores  into  the  pods  and  eats  the 
peas,  but,  of  course,  this  trouble  can  easily  be  got  rid  of  by  the  application 
of  Paris  green. 

Another  plot  was  sown  on  the  12th  October,  1894,  with  the  white,  red, 
large  red,  and  Tippo  Tib  (black-seeded)  varieties.  The  seed  of  the  latter 
two  was  presented  to  the  department  by  Baron  von  Mueller,  Botanist  to 
the  Victorian  Government.  They  were  both  large-seeded  varieties,  and 
proved  to  be  very  suitable  for  this  district,  the  yield  being  even  and  heavy. 
The  four  varieties  ripened  their  seeds  at  nearly  the  same  time,  viz.,  from  4ith 
to  18th  January.  The  first  picking  of  dry  peas  was  made  on  the  eighty- 
fourth  day  from  the  time  of  sowing.  A  portion  of  the  seed  of  this  crop  was 
sown  on  the  2l8t  January,  1895,  in  order  to  see  if  two  crops  could  be 
obtained  in  the  one  season.  The  result  was  very  satisfactory,  as  a  heavy 
crop  was  obtained  from  this  sowing  at  the  end  of  April.  As  a  test  as  to  the 
hardiness  of  this  plant,  J  decided  to  make  another  sowing,  and  a  plot  waa 
therefore  sown  on  the  i9th  April.  The  seed  germinated  in  four  days  from 
the  time  of  sowing,  and  the  weather  being  favourable,  the  plants  make  rapid 
growth,  producing  a  heavy  crop  of  foliage  at  least  double  the  weight  of  that 
produced  by  the  summer  crops,  but  they  did  not  mature  any  seed.  The 
plants  flowered  freely  and  formed  their  pods,  but  they  did  not  All.  Even* 
tually  they  were  cut  down  by  a  severe  frost  at  the  end  of  July.  This  yield 
of  foliage  was  made  at  a  time  when  green  feed  is  scarce,  i.e.^  midwinter,  and 
numbers  of  farmers  who  saw  the  crop  were  of  opinion  that  it  would  prove 
valuable  as  a  forage-plant.  It  is  intended  to  carry  out  further  experiments 
in  order  to  see  if  it  would  pay  to  cultivate  this  plant  for  forage.  The 
trials  already  made  plainly  show  that  the  chick-pea  is  a  valuable  plant  for 
this  district  for  its  pulse  alone,  two  heavy  crops  of  peas  being  obtained  in 
the  one  season.  As  the  plots  under  trial  were  small,  and  different  sized 
plots  of  each  variety  were  grown,  it  is  rather  difficult  to  give  the  comparative 
yields,  but  this  season  large  plots  of  the  same  size  have  been  sown,  and 
particulars  of  the  yield  obtained  will  be  published  later  on. 

This  pea  is  largely  used  in  the  dry  state  for  horse- feed  in  hot  countries^ 
principally  India,  and  I  certainly  think  it  should  be  grown  in  the  hot  dry 
portions  of  this  Colony,  especially  in  districts  too  dry  for  maize.  The  plant 
requires  but  little  moisture,  and  with  very  little  cultivation  produces  a  heavy 
crop.  The  samples  grown  at  Wagga  Wagga  were  very  fine,  the  peaa  being 
oven,  full,  and  a  good  bright  colour. 
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PtGEQir-VEA.  (Cajamut  indum^  ^tgs&ng.) 

Two  samples  were  tried — the  red  and  the  yariegated  yarieiawk  Tli»  sitd 
wa»  sown  in  driilft  4  fast  ap»t,  arad  the  701x19  pkiit»  wwrtUrami  out  to  4 
fMfr  apart  in  tha-  drilL  At  fimt  they  graw  very  dowlin  boilP  afibn  a  fvir  wadEa 
of  hat  waa^ortbajimob  vapid  atndes^  and  soon  tho  pUmta  la  the  two  dzills 
wave  touchiiig.  At  lihts  tima  they  w«ra  fully  7  feet  mghv  and  weaa  denaaisr 
ea^and  wkh foltasei  Th^  eoimiieiiced  toflawev in  Fehrauey,  acui in abaat 
a  fortnigfatt  Utav  they  made  quite  a  pxvtty  show,  baini^  thiddy  cevered  with 
bffight  yellow  flewers.  Towwda  the  end  o£  Manch  I  pieked  a  qnaattLty  of 
gfecn  poda  off  th«m,  and  shelled  out  the  peaa  and  cooked  themt  They  aie 
of  a  very  nice  flevouff,  bnt  axe  rather  tronbleaome  to  shell  oot,  both  poda  sad 
peae  being  small.  In  Aprii  the  plants  wove  fairly  well  cevered  with  po^ 
bst  they  did  net  ripen  well,  the  weather  evidently  being  too  cold.  As  a 
consequence,  I  could  not  get  a  fair  estimate  of  the  yield  of  dry  pulse.  The 
climate  of  Sydney  is  a  little  too  cold  for  this  plant,  although  I  think  that 
aa  it  is  a  perennial  it  would  ripen  ita  seed  earlier  in  the  season  the  secoiuL 
jesr.  On  our  northern  rurersy  and  in  several  other  of  the  warmer  portions 
of  the  Colony,  this  plant  should  succeed  very  well.  As  a  forage  plant  it 
flhould  also  prove  of  some  value,  especially  in  rotation  with  other  fodder 
CEops^  such  as  maize^  sorghum^  <fcc.  Six  months  after  sowing  the  yield  of 
green  fodder  waa  at  the  rate  of  nearly  12  tons  per  acre.  I  cut  a  quantity 
end  gave  it  to  horses  and  cattle,  and  lound  that  they  ate  it  with  great  relisL 

ViidiOrs  Vetch  {Vida  villom,  Linn.) 

This  proved  to  be  a  dwarf-growing  vetch  with  short  runners.  The  plants 
grew  very  quickly,  commenced  flowering  in  from  six  to  seven  weeks  after 
sowing,  and  ripened  their  seed  in  from  twelve  to  fourteen  weeks.  As  a 
forage  plant  it  is  not  equal  to  the  common  vetch,  the  yield  of  green  plant 
being  4^  tons  per  acre,  and  the  yield  of  dry  pulse  23  bushels  per  acre. 
It  has  often  been  recommended  as  a  good  food-plant  for  bees,  and  from  what 
I  could  observe  it  certainly  bears  out  its  chatracter  in  this  respect,  aa  the 
plants,  which  were  in  flower  from  six  to  seven  weeks,  were  continuously 
visited  by  bees  in  large  numbers.  When  in  flower  the  plants  are  very 
beautiful,  being  profusely  covered  vrith  long  racemes  of  pretty  pink  and 
white  or  purple  and  white  flowers.  I  should  not  advise  its  cultivation  on  a 
large  scale,  but  think  it  is  worthy  of  a  trial  in  small  patches  by  beekeepers 
as  a  bee  and  forage  plant. 

AiiGXBiAN  Vetch  {Vicia  calcarata). 

This  vetch  is  one  that  will  evidently  stand  great  heat,  but  it  does  not  yield 
well,  and  I  cannot  recommend  it  ks  a  forage  plant,  there  being  so  many 
species  superior  to  it  in  every  way. 

Lupins. 

Two  packets  of  lupins,  which  had  been  receired  by  the  department  from 
€^ermany,  were  sown  with  the  other  pulses.  These  two  varieties  were  said 
to  be  the  best  for  green-manurings.  One  was  a  yellow-flowering  variety  and 
the  other  a  blue.  As  a  rule,  I  believe  that  the  small-seeded  varieties  have 
been  found  the  best.    These  were  both  rather  large-seeded  varieties,  and  aa 
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far  as  I  could  tell  are  not  equal  to  the  smaller-seeded  ones  which  are 
obtainable  here,  the  quantity  of  foliage  produced  being  verj  small.  I  made 
a  sowing  in  the  spring  in  order  that  I  might  be  able  to  more  quickly  increase 
the  quantity  of  eeed  by  making  two  sowings  in  the  year.  This  crop  was 
harvested  in  about  three  months  after  sowing,  the  quantity  of  seed  obtained 
being  about  li  lb.  of  each  variety.  I  thus  had  2i  lb.  seed  ready  for  sowing 
in  the  autumn  which  is  by  far  the  best  season.  This  plot  should  produce 
about  1001b.  seed,  which  is  sufficient  to  sow  an  aore.  CiHnplaznts  have  been 
received  by  the  department  from  farmers  that  it  is  very  cufficult  to  obtain 
sufficient  lapin  seed  from  the  local  seedsmen  for  sowing  large  aroaA.  This 
experiment  will  serve  to  show  how  easy  it  is  to  obtain  a  lajrge  supply  at  a 
small  cost  and  within  a  short  period  of  time. 

This  completes  the  record  of  the  fifty-four  species  and  varieties  of  pukev 
sown  in  connection  with  this  experiment.  As  will  be  seen,  these  seeds  were 
obtained  from  all  parts  of  the  world,  and  they  were  in  many  cases  three  or 
four  years  old.  Yet  when  sown  with  care  not  a  single  species  or  variely 
failed  to  germinate.  Nearly  all  of  them  came  to  maturity  and  gave  very 
fair  results,  thus  proving  how  well  the  climate  of  this  Colony  is  adapted  for 
pulse-growing. 

WAGtKER^s  Flat  Pea  {Lathyms  aylvestriSj  Linn.) 

This  sample  was  taken  from  a  quantity  which  was  imported  by  the  depart- 
ment from  England  in  August,  1890.  The  seed  was  distributed  the  following 
month  to  some  300  farmers  in  all  parts  of  the  Colony,  and  of  these  experi*- 
menters  no  less  than  30  per  cent,  stated  that  the  seed  did  not  germinate. 
And  yet  a  portion  of  the  same  seed  which  was  sown  by  me  with  the  other 
pulses  two  years  later  (8th  October,  1892)  came  up  very  evenly,  fully  60 
per  cent,  of  the  seeds  germinating.  The  plants,  altliough  looking  perfectly 
nealthy,  grew  very  slowly,  and  at  the  end  of  nine  months  were  not  more 
than  from  6  to  10  inches  high.  Of  the  fifty-four  different  pulses  sown  in 
these  plots,  this  one  was  by  far  the  slowest  grower,  and  at  the  end  of  nine 
months  only  produced  about  half  a  ton  of  green  plant  per  acre.  Being  a 
very  deep-rooting  plant,  and  a  perennial,  it  was  thougnt  by  some  of  the 
experimenters  in  this  Colony  that  it  might  produce  a  large  yield  the  second 
or  third  year,  and  that  it  would  stand  the  dry  weather  well,  but  from  reports 
received  by  the  department  it  has  certainly  failed  either  in  giving  a  good 
yield  or -withstanding  the  heat,  and  in  many  instances  has  died  right  out. 

In  consequence  of  the  large  amount  of  attention  given  by  the  press  to  this 
plant  during  the  past  few  years,  it  was  decided  to  give  it  a  further  trial. 
Sowings  were  made  both  in  spring  and  autumn,  and  weeds  were  carefully 
kept  down,  but  all  to  know  purpose.  The  plant  was  a  failure.  Instead  of  tha 
large  crops  of  forage  expected  from  it,  only  a  poor,  weak  straggling  plant 
appeared,  which  suffered  badly  from  heat  and  drought  in  summer,  and  was 
cut  down  by  frosts  in  winter.  Although  this  crop  has  been  carefully  tended 
to  for  the  last  eighteen  months  it  has  not  yet  produced  half  a  ton  of  forage 
to  the  acre,  whUe  close  beside  it  a  crop  oi  Early  Amber  cane  sorghum 
produced  25  tons  of  forage  per  acre  in  six  months. 
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PiSEASES  OF  THE   BeAN-PLANT, 

Bv  N.  A.  COBB. 

L  Bean  Anthracnose  {Collelotriehum  Lindemuthianum,) 

The  anthracnose  of  the  bean  plant  is  the  disease  often  called  bean-rust 
This  is  a  mistake,  however,  as  the  real  bean-rust  is  quite  different,  ajid  much 
less  troublesome.  The  two  diseases  are  mistaken  for  each  other  because 
each  is  characterised  bj  the  presence  of  brownish  or  rust-coloured,  spots. 
There  is  really  little  difficulty  in  telJing  the  two  diseases  apart,  if  we 
remember  that  the  anthracnose  produces  large  sunken  spots  on  the  pods« 
while  the  true  )ni8t,  if  it  attacks  the  pods  at  all  (which  is  not  often),  produces 
elevated  rather  than  sunken  spots. 

Bean  anthracnose  occurs,  it  is  safe  to  say,  wherever  beans  are  grown 
extensively.  I  have  observed  it  to  be  abundant  in  various  parts  of  North 
America,  Europe,  and  Australia,  and  have  received  specimens  from  other 
parts  of  the  world.  It  is  so  excessively  common  that  I  believe  it  would  be  a 
matter  of  difficulty  to  secure  a  shipment  of  seed-beans  not  containing  it ;  and 
from  this  fact  it  will  be  easily  inferred  that  each  new  settlement  has  in  turn, 
from  time  immemorial,  received  along  with  its  bean-seed,  this  disease. 
Should  the  bean  be  in  future  introduced  into  new  settlements,  as,  for  instance, 
into  Western  Australia  or  Central  Africa,  it  is  possible  that,  by  using  caie 
in  selecting  seed,  the  disease  might  for  some  time  be  excluded. 

The  disease  is  not  confined  to  any  particular  variety  of  beans  ;  it  attacks 
all  the  numerous  varieties,  pole  as  well  as  bush,  which  belong  to  the  species 
Fhaseolus  vulgaris.  L.  It  is  more  fatal,  however,  to  the  early  sorts  and  to 
those  used  for  cooking;  pods  and  all,  before  they  are  ripe.  The  various  so- 
called  wax-beans  and  butter-beans  are  particularly  subject  to  injury,  the  veiy 
quality  whi'ch  makes  these  sorts  most  valuable,  namely,  tenderness,  being  also 
that  which  renders  them  most  subject  to  the  disease. 

No  part  of  the  plant  is  free  from  attack :  root,  stalk,  leaf,  and  pod  are  alike 
subject  to  attack;  but  the  pod  is  the  locality  where  the  disease  is  most 
conspicuous,  and  likewise  the  place  where  the  greatest  damage  is  done.  The 
damage  may  be  regarded  as  of  two  sorts — 

1.  Damage  caused  by  preventing  the  growth  of  the  pod. 

2.  Damage  caused  by  injury  to  the  seed. 

1.  The  damage  caused  by  preventing  the  growth  of  the  pod  is  easily  seen, 
and  easily  understood.  If  the  pods  do  not  grow,  there  is  no  crop.  If  they 
are  misshapen  and  small,  the  crop  is  a  partial  failure.  Both  these  causes  are 
of  frequent  occurrence. 

The  damage  caused  by  injury  to  the  seed  is  not  so  easy  to  see,  nor  so  east 
to  understand ;  yet  it  is  precisely  on  this  point  that  I  wish  to  lay  greatest 
stress,  as  upon  it  is  based  the  most  important  measure  to  be  taken  in  com- 
batting the  disease.  A  thorough  understanding  of  the  whole  matter  makes 
it  necessary  to  notice  the  cause  of  the  disease,  which  is  the  fungus  whose 
scientific  name  is  given  at  the  head  of  this  section,  and  figures  of  which  are 
here  inserted.  This  fungus  grows  inside  the  tissues  of  the  bean  pod,  andite 
effects  are  seen  in  the  death  of  the  tissue  of  the  pod,  and  its  collapse,  which 
gives  rise  to  the  brown  sunken  spots  which  are  so  conspicuous.  The  fungus 
extends  so  deep  into  the  tissues  that  it  attacks  the  seeds  inside  the  pod.    If 
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this  occofs  on  comparatiTely  well-grown  pods,  the  size  and  appearance  of 
the  diseased  seeds  is  not  greatly  di&rent  zrom  healthy  seed.  Yet  mark  the 
difference  if  these  diseased  seeds  be  sown.  The  new  seedling  comes  up 
diseased,  and  very  often  dies  before  it  can  produce  its  first  three  leaves.  As 
eyeryone  knows,  tiie  two 
halres  or  cotyledons  of 
the  seed  '*  come  up  "  with 
young  plant.  When 
these  cotyledons  are 
diseased — >that  is  to  say, 
contain  the  fungus  as 
j  ust  described  —  they 
noon  communicate  the 
trouble  to  the  tender 
young  plant  that  has 
sprung  up  from  them. 
The  fungus  runs  riot  in 
thesucculentand  tender 
tiasues  of  the  plantlet, 
which,  in  consequence, 
soon  dies,  or  if  not,  at 
least  suffers  severely. 
Any  bean-grower  can 
demonstrate  these  facts 
to  his  own  satisfaction, 
simply  by  sowing  beans 
taken  from  badly- 
spotted  pods,and  watch- 
ing the  results.  As  soon 
as  the  young  plants  hivre 
produced  two  leaves,  or 
eyen  sooner,  the  trouble 
begins.  The  disease 
creeps  from  the  cotyle- 
dons (the  two  half  beans 
that  come  up  with  the 
plant)  to  the  stalk  and 
to  the  stems  of  the  firat 
leayee.  Sometimes  the 
leayee  drop  down,  so 
weak  do  their  stems  be- 
come. Occasionally  the 
stalk  itself  is,  in  a  like 
manner,  so  weakened 
that  the  plant  topples 
oyer  as  if  eaten  off  byn 
cut-worm;  in  fact,  I 
have  known  this  disease 
oetinff  in  this  way  ^ 
completely  deeeive  Hm 
grower,  and  cause  him 
to  attribute  the  whole  trouble  to  eut^worms.  The  number  of  seedlings 
killed  in  this  manner  is  yarious,  but  seldom  exceeds  50  per  cent.  It  is  very 
often  from  10  to  30  per  cent.,  tims  giving  riae  to  a  very  poor  stand,  and 


Fig.  l.->B«an  podi  attaoked  by  hmn  anthiscnoM.  Tbe  dtooif  has 
oorerad  the  pods  with  sunken  daric  brown  fpoto.  One  of  the  pods 
hMfsUed  to  gvow  to  full  size,  and  wiUproduoe  worthless  seeds  or 
none.  Tlie  wsy  hi  which  the  disease  sfleots  the  beans  inside  the 
pods  is  shown  to  Jig.  2. 
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Becessitating  a  great  amonnt  of  tedious  and  expensive  replanting,  a  lose 
which  has  to  be  subtracted  from  the  margin  of  profit. 

It  will  be  very  profitable  to  study  a  little  further  into  the  nature  of  this 
disease,  for  there  are  one  or  two  further  precautions  that  can  be  taken  with 
advantage,  and  the  reason  for  them  will  be  made  plain  if  the  leading  facts 
in  the  progress  of  the  disease  are  once  clearly  understood.  If  one  of  the 
older  sunken  spots  on  the  pod  be  examined  attentively,  all  the  better  if  with 
a  magnifying  glass,  a  number  of  whitish  or  salmon-coloured  points  will  be 
seen  in  the  midst  of  the  dark-coloured  area  at  the  centre.  These  light-coloured 
points  occur  when  the  fungus,  having  come  to  a  head  (termed  a  stroma),  has 
begun  to  produce  spores.  These  spores  are  very  minute,  and  the  tiny  points 
on  the  sunken  spot,  small  as  they  are,  contain  thousands  of  spores  cemented 

together  by  a  substance  which 
is  soluble  in  rain-water  or  dew. 
Each  spore  corresponds  to  a 
seed,  and  is  capable  under  fayour- 
able conditions  of  making  another 
diseased  spot  likethatf rom  which 
it  came.  When  we  consider  that 
these  spores  are  so  small  that  we 
might  easily  pick  up  a  hundred 
thousand  of  them  on  the  point 

Fiy   2.  -A  sUce  cut  from  a  bean  pod,  and  so  taken  as  to  0^  »  ^air — SO  small  that  hundreds 

cut  through  a  bean  and  also  throujfh  diseased  spots  of  them  WOUld  easily  clius  tO   a 

caused  b}' an  thracnose.    The  bean  is  of  the  sort  known  «    »   ^      ,      •.!_       .j.      *'tT        i^- 

as  the  black  bean,  so  that  the  outline  of  the  seed  uj  SlOOt  Without  troubling  ium — 

shows  as  a  wide  black  line;    a  a  is  one  half  of  the  an  nmnll   fhsLt  f.ViA  alicrhtpflt   cniRt 

seed,  and  6  6  is  the  other  half.    That  part  of  the  figure  80  8™^!!  tnaC   lUe  SllgnteSI   gUBI 

outside  the  wide  black  line  represents  the  pod.    Two  01  Wind  might  iltt  them  Several 

diseased  spots  are  shown,  one  at «  and  the  other  ex-  f-^x    -FrriTTi    f>ift    crrnimH     nnti     ra 

tending  from  c  to  d.    The  disease  has  extended  from  \®®^    ITOm    ine    p^OUUa,   aUU    SO 

c  d  through  the  pod  and  into  the  seed  itnelf  as  far  as  lifi^ht  that  they  will  of  themselYCS 

a  a.    This  occurred  while  the  bean  was  growing,  and  ^i°   ^^x  is^«x  ;«    4.Ua   «:-    4.1.  ^n  «r« 

hindered  the  growth  of  the  seed,  which,  in  oonse-  almOSt  flOat  lU  tDO  air,  tneu  WO 

quence,  appears  in  the  figure  as  somewhat  one-sided.  can  easily  Understand  hoW  it  is 

The  spot  0  became  diseased  later  on,  and  has  not  yet  .<■.            *'                 ^i               m'   i.  j 

affected  the  seed.  that  many  acres  of  beans  afflicted 

with  this  disease  are  such  a 
common  sight. 
The  spores  germinate  only  in  the  presence  of  moisture.  On  a  rainy  day 
or  a  dewy  eve  they  are  dissolved  from  their  birthplace,  and  floated  or 
spattered  to  new  places  on  the  same  plant  or  on  other  plants.  There  they 
sprout,  enter,  and  grow,  until  another  diseased  spot  has  been  produced,  and 
then  spores  are  again  formed,  and  the  whole  process  repeated.  In  favour- 
able weather  this  process  occupies  about  a  week — sometimes  less.  There  is 
a  saying  among  gardeners  that  beans  should  not  be  cultivated  or  disturbed 
while  the  dew  is  on  them  or  while  wet,  because  it  spreads  the  "rust" — ^by 
rust  meaning  anthracnose,  the  disease  we  are  discussing.  This  saying, 
foi^aded  in  experience,  is  in  exact  accordance  with  the  facts  as  discovered  hy- 
men of  science,  and  is  a  good  illustration  of  the  way  in  which  practical  men, 
learning  by  hard  experience,  have  often  anticipated  the  precautions  recom- 
mended later  us  the  result  of  scientific  research. 

As  said  before,  the  anthracnose  is  not  confined  to  the  pod.  When  it  occurs 
on  the  stalk  it  gives  rise  to  sunken  spots  like  those  on  the  pod,  but  less 
defined ;  the  spots  are  more  inclined  to  run  together,  especially  on  young 
plants.  On  the  leaves  the  fungus  affects  particularly  the  veins,  turning 
them  first  brown  and  later  on  black ;  at  the  same  time  it  affects  the  other 
parts  of  the  leaf  and  similarly  discolours  them,  and  ultimately  it  "  burns  " 
through  the  leaf,  making  a  crack  with  ragged  edges. 
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Remedies. 

1.  Selected  Seed. — The  best  remedy  for  anthracnose  of  the  bean  is  care  in 
the  selection  of  the  seed.  The  trouble  taken  to  secure  only  healthy  seed 
wiU  be  amply  repaid  at  harvest  time.  The  time  thus  spent  is  very  profitably 
employed.  "'Asyesow^  so  shall  ye  reap."  He  who  puts  in  seed  already 
attacked  by  anthracnose  will  reap  a  crop  attacked  by  anthracnose — ^if,  indeed, 
he  reaps  one  at  all.  Healthy  seed  it  to  be  procured  from  a  healthy  crop.  If 
snoh  does  not  grow  on  the  farmer's  land  he  can  sometimes  procure  it  from 
elsewhere.  If  not,  then  a  selection  can  be  made  from  a  diseased  crop  as 
follows :  First,  examine  the  crop  and  harvest  from  the  part  of  the  field  least 
diseased,  about  twice  as  much  as  is  needed  for  seed.  Tnis  selection  from  the 
crop  as  it  stands  in  the  field  will  often  save  much  work  afterwards.  Second, 
after  threshins^  out  the  beans,  reject  all  that  are  in  any  way  discoloured  or 
shrivelled.  The  discoloured  and  shrivelled  spots  contain  the  disease,  and  the 
inspection  must  be  such  as  to  exclude  if  possible  every  bean  that  is  spotted. ' 
I  have  in  some  cases  hand-picked  the  seed  in  the  field,  gathering  only  the 
healthiest  looking  pods,  and  I  can  recommend  this  method  when  the  whole 
crop  is  badly  diseased.  If,  when  badly  diseased,  the  crop  be  harvested  and 
threshed  as  usual,  many  very  bad  pods  will  be  threshed  out,  and  the  sorting  of 
the  beans  is  about  four  times  longer  than  the  sorting  of  the  corresponding  pods. 

2.  Spraying  with  Bordeaux  Mixture, — Whether  this  be  profitable  or  not 
depends  on  a  variety  of  circumstances.  If  the  grower  alreaay  has  a  spraying 
machine  which  is  in  use  on  other  crops,  it  will  undoubtedly  pay  him  to  spray 
his  beans  with  Bordeaux  Mixture  if  they  are  attacked  by  anturacnose.  if  he 
must  buy  a  machine  and  spray  for  this  disease  alone,  spraying  will  not  pay 
him  unless  he  is  growing  several  acres  of  beans  and  habitually  loses  at  least 
10  per  cent,  of  his  crop  under  ordinary  circumstances.  If  beans  growing  by 
the  acre  are  badly  attacked,  spraying  will  pay — that  is  to  say,  the  additional 
crop  will  be  more  than  sufficient  to  repay  the  cost  of  spraying.  The  spraying 
should  be  begun  early.  It  is  of  little  use  to  wait  until  the  disease  is  bad 
and  then  commence  to  spray.  As  soon  as  the  plants  have  the  first  two  leaves 
well  grown,  they  may  be  sprayed  for  the  first  time.  They  should  afterwards 
be  sprayed  twice  or  more  according  to  the  weather.  If  the  weather  be  rainy 
more  spraying  is  required  than  if  dry.  If  a  rain  comes  on  immediately 
after  spraying,  the  Bordeaux  Mixture  is  washed  off  and  very  little  good 
will  be  done  unless  another  spraying  be  done  again  at  once.  The  object  of 
the  spraying  is  to  cover  the  plants  with  a  substance  poisonous  to  the  spore« 
of  the  disease.  This  kills  many  spores  that  are  still  attached  to  the  spot 
where  they  grew,  and  furthermore  prevents  any  spores  which  are  not  so 
killed  from  germinating  on  the  surface  of  the  beau  plants.  At  the  first 
attempt  to  sprout  the  spore  absorbs  some  of  the  poison  that  has  been  sprayed, 
and  is  killed.  No  fear  of  poisoning  from  the  eating  of  sprayed  pods  need 
be  entertained  if  the  last  spraying  was  done  three  oi  four  weeks  before 
cooking.  All  careful  cooks  wash  the  pods  before  snapping  them.  The 
Bordeaux  Mixture  is  made  as  usual.  Prof.  Fairchild  recommends  the 
addition  of  enough  soap  to  form  a  suds.  This  causes  the  spray  to  cover  the 
plants  better. 

3.  Burning, — The  burning  of  all  diseased  vines  and  other  trash  is  strongly 
advised.  This  should  be  done  as  soon  as  the  same  are  of  no  further  use. 
They  should  not  be  allowed  to  lie  on  the  field,  or  anywhere  where  they  can 
infect  either  the  land  or  the  crop.  Very  few  farmers  realise  the  advantage 
of  the  destruction  by  fire  of  all  diseased  rubbish  immediately  after  hardest. 
Of  course,  burning  is  not  so  necessary  if  the  following  crop  is  to  be  of  a 
different  kind. 
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Change  of  ground. — Of  course,  the  ground  beneath  the  diseased  beans 
becomes  charged  with  spores,  and  is,  therefore,  a  possible  Kource  of  infection. 
For  this  reason  the  bean  crop  should  be  moved  to  land  not  recently  cropped 
with  beans  if  this  can  be  conyeniently  done. 

Drainage. — Grood  drainage  is  advisable  for  many  reasons ;  among  others 
is  the  fact  that  moisture  is  favourable  to  the  growth  of  the  anthracnose 
fungus. 

Choice  of  varieties. — There  is  much  difference  in  the  susceptibility  of 
different  varieties ;  but  the  susceptible  varieties  are  precisely  those  which  are 
most  luscious,  and  which,  therefore,  bring  the  highest  market  price — at  least 
among  snap-beans.    There  is,  therefore,  little  scope  for  choice  of  varieties. 

It  is  useless,  or  nearly  so,  to  treat 
the  seed  with  bluestone,  hot  water,  or 
any  other  preparation  commonly  used 
for  pickling  seed. 

II. — ^Eean  Sust  (Tlrotnyces  PhaaeoU 
[Ptfr*.],  Winter). 

Though  the  appearances  produced 
on  the  bean-plant  by  the  true  rust- 
fungus  bear  less  resemblance  to  com- 
mon iron  rust  than  those  produced 
by  anthracnose,  still  it  is  best,  in  view 
of  the  nature  of  the  fungi  causing 
the  two  diseases,  to  apply  the  term 
ru«t  to  the  present  disease.  Bean  rust 
is  very  common.  It  is  to  be  found  on 
plants  here  and  there  in  most  crops 
of  beans.  Occasionally,  however,  it 
develops  into  a  serious  disease  that 
causes  considerable  loss.  The  fungus 
causing  the  disease  occurs  on  all  parts 
of  the  plant,  more  particularly,  how- 
ever,  on  the  leaves  ;  in  severe  cases  it 
appears  on  the  pods.  The  pustules  of 
the  fungus  have  a  brownish,  powdery 
appearance,  and  from  them  a  brown 
powder  can  be  removed  on  the  finger. 
The  brown  spots  vary  in  diameter  from 
mere  points  up  to  an  eighth  of  an 
inch.  At  first  the  fungus  is  under 
the  skin  of  the  leaf  or  pod ;  afterwards 

it  breaks  through,  forcing  the  ruptured  skin  to  one  side,  so  that  the  torn 

edge  surrounds  the  pustule  on  every  side. 
The  remedies  are  the  same  as  those  just  given  for  anthracnose,  though 

much  less  stress  is  laid  on  the  selection  of  seed,  as  the  rust  fungus  is  less 

likely  to  attack  the  pods. 


Bean-plant  attacked  by  rust,  Uromyees  phateoli 
(Pen.),   Wint.      Th     " 


covered   with   raised 


leaves  and   pod   are 
dirty-brown   diseased 


spots,  round  which  one  sees  the  torn  epi- 
dermis of  the  bean.  Tbo  brown  powder  is 
oompoeed  of  spores. 
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Onions  (Allium  cepa). 

A.  A.  DUNNICIIFF. 

Few  of  our  farmers  appear  to  realise  the  fact  that  as  much  money  may 
frequently  be  made  from  1  acre  of  well-tilled  and  good-conditioned  land 
planted  to  onions  a^  from  20  to  30  acres  devoted  to  the  usual  farm  crops. 
I  know  a  good  many  farmers  who  this  past  season  have  pulled  10  and  12 
tons  per  a<5re,  which  were  sold  at  £15  per  ton  net — that  is,  clear  of  all 
expenses  for  carriage  or  sale  ;  and  these  figures  are  by  no  means  extravagant 
either  for  quantity  of  crop  or  price  for  early  market. 

For  onion-growing  absolutely  clean  culture  is  essential  to  the  production 
of  a  paying  crop,  and  it  must  be  assured  of  due  attention  whenever  required, 
irrespective  of  other  farm  work.  Neglect  of  this  will  cause  a  large  amount 
of  extra  work,  which  will  not  after  all  ensure  a  good  crop.  The  grower  will 
find  compensation  for  this  prompt  and  frequent  attention  in  the  fact  that 
the  care  of  the  onion  is  really  light  work,  and  an  excellent  employment  for 
those  who  cannot  perform  the  heavy  work  of  the  farm. 

Soils. 

The  soils  best  adapted  for  the  growth  of  onions  are  found  to  be  sandy 
loams  or  alluvials,  or,  as  a  rule,  those  soils  which,  while  fertile,  are  light 
in  structure.  These  give  the  most  satisfactory  returns  in  both  quality  and 
quantity,  whilst,  as  we  get  upon  heavier  lands,  so  the  crop  will  deteriorate 
in  appearance  and  quality,  and  become  less  remunerative.  Planted  on  wet 
or  heavy  lands  the  crop  matures  very  late,  if  at  all,  and  forms  a  large  pro- 
portion of  scallions.  The  land  selected  should  be  fairly  level,  that  the  finely- 
tilled  surface  may  not  wash  in  times  of  heavy  rains. 

Preparing  the  Soil. 

It  is  of  first  importance  that  the  land  should  be  clear  of  weed-seeds,  so 
that  when  the  young  onions  come  up  they  may  have  the  soil  to  themselves, 
and  not  be  choked  by  weeds.  For  this  purpose  it  is  better  that  onions 
should  follow  a  root-crop,  such  as  carrots  or  potatoes,  the  cultivation  of 
which  has  destroyed  all  weeds  for  the  season.  Partly  for  the  same  reason, 
onions  may  very  safely  follow  onions.  The  land  should  be  ploughed  imme- 
diately the  preceding  crop  is  harvested,  and  remmn  exposed  to  the  weather 
for  a  time,  which  will  improve  its  mechanical  condition ;  re-ploughing  or, 
preferably,  cross-ploughing  in  the  spring,  and  reducing  to  a  fine  tilth  for  a 
depth  of  (say)  6  or  8  inches.  No  labour  should  be  spared  to  effect  this 
object. 

If  turf  or  grass  land  is  being  taken  in  for  this  culture,  it  should  be 
manured  well  and  turned  in  with  the  sod  in  the  fall  of  the  season,  the  whole 
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being  allowed  to  decay  and  mellow  before  being  re-turned;  but  every  oppor- 
tunity should  be  taken  of  scuffling  off  any  surface  weeds  which  may  appear. 

One  very  important  point  in  preparing  land  for  the  growth  of  onions  mu»t 
not  be  here  OTerlooked,  and  that  is  the  necessity  for  a  firm  bottom  for  the 
roots  ;  this  greatly  afEects  its  general  development,  and  to  obtain  this  con- 
dition the  land  shoald  be  well  roJied,  to  consolidate  it  before  being  drilled. 

Manures. 

This  crop  requires  the  very  best  of  manure,  and  plenty  of  it,  offered  in 
the  most  tempting  condition.  Well  rotted  barnyard  manure,  combined  with 
all  the  droppings  of  the  farm  animals,  pig  iuanure,  poultry  guano,  wood 
ashes,  bone  meal,  or  bone  dust,  superphosphate,  &c.,  alone  or  composted,  are 
all  good  for  the  onion ;  as  well  as  some  of  the  special  preparations  by  the 
locfd  manufacturers.  From  30  to  50  loads  of  tcell  rotted  manure  may  be 
judiciously  applied  per  acre  for  this  crop.  Old  lands  will  of  course  require 
to  be  kept  up  with  manure,  and  by  varying  its  application,  the  one  soil  may 
be  sown  to  onions  for  several  years  in  succession — an  exception  to  the  general 
rule.  This  is  an  advantage,  inasmuch  as  the  good  cultivation  necessary  to 
keep  clean  the  first  crop  is  beneficially  felt  in  the  condition  and  tilth  of  the 
succeeding  ones,  and  facilities  are  increased  for  the  sowing  of  the  early 
succeeding  crops. 

Sowing  the  Seed. 

In  this  matter  the  first  point  to  watch  is  that  the  seed  is  fresh,  and 
reliable  in  germinating.  It  must  be  of  last  season' t  growth ^  seed  two  years 
old  or  more  cannot  be  depended  on  with  certainty  at  any  time — and 
with  all  the  care  and  labour  to  be  bestowed  on  this  crop,  inferior  or  old 
seed  is  dear  at  any  price — even  as  a  gift — and  the  very  best  seed  obtainable 
will  be  found  the  cheapest.  It  should  be  plump,  of  a  black  colour,  and  oily 
when  pinched,  and  should  germinate  in  three  or  four  days.  As  a  general 
rule  3|  lb.  per  acre  is  the  average  quantity  required  when  broadcasted,  but 
1  lb.  to  24  ozs.  is  sufficient  if  drilled.  It  is  preferable  to  sow  this  crop  in 
drills,  and  the  extra  labor  entailed  in  this  operation  will  be  more  than  repaid 
in  the  facilities  for  hoeing  and  cleaning.  Shallow  drills,  1  or  2  inches 
wide,  should  be  drawn,  and  all  exactly  the  same  distance  from  each  other — 
say,  12  inches  apart.  The  seeds  may  be  dropped  averaging  1  to  2  inches 
apart  in  the  rows,  and  be  lightly  covered  with  half  to  an  inch  of  soil. 
When  the  seed  is  planted  by  drills  it  is  usual  to  have  a  small  roller,  say 
about  6  inches  wide,  attached  behind  the  machine,  to  firm  down  the  planted 
row.  "When  a  seed-drill  is  not  on  hand,  other  means  should  be  taken  to 
obtain  the  desired  end.  This  firming  of  the  soil,  besides  assisting  the  plant 
in  its  after-growth,  also  prevents  the  young  plants  being  drawn  out  oi  the 
soil  by  frosts,  as  is  frequently  seen  just  after  germination  in  light  soils. 
The  seed  should  be  sown  as  shallow  as  possible,  so  that  the  growing  plant 
may  sit  on  the  ground,  and  not  in  it,  except  the  roots.  Plenty  of  light  aad 
air  are  needed  to  develop  fine,  sound,  symmetrical  bulbs,  of  character  and  of 
good  keeping  qualities  ;  hence  the  necessity  for  the  solid  bottom  under  them 
which  I  have  just  before  referred  to.  It  is  well  to  sow  as  early  in  the  spring 
as  possible,  so  that  the  crop  may  have  the  full  season  to  mature ;  but  for 
those  who  wish  to  catch  the  early  and  best-paying  market,  sowings  should 
be  made  during  March,  April,  or  May,  and  the  land  should  be  prepared 
accordingly.  It  is  a  noticeable  fact  that  the  autumn-sown  crons  generally 
escape  the  diseases  to  which  spring-sown  onions  are  subject. 
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CoDfflstB  chiefly  in  hoeing,  weeding,  and  thinning  out  the  young  plants. 
The  crop  must  be  kept  scrupulously  clear  of  weeds,  and  the  land  friable 
and  light.  For  these  purposes — as  well  as  for  sowing  seed — there  are 
several  admirable  machines  \vhich  reduce  the  labour  to  a  minimum.  The 
scufflie  or  push  hoe  may  also  be  used  with  ease  and  advantage,  especially 
in  drilled  crops.  The  thinning  must  be  done  with  discretion.  If  the  land 
is  rich  or  has  been  heavily  manured,  the  plants  may  stand  thicker  together 
in  the  rows  (say)  every  2  inches ;  on  poorer  soils  more  feeding  space  must 
be  allowed.  But  it  is  well  to  bear  in  mind  that  medium-sized  bulbs 
demand  better  prices  in  the  city  markets  than  very  large  ones,  and  a  larger 
quantity  of  the  former  will  pay  better  than  fewer  of  the  latter.  When 
toe  tops  begin  to  wilt  and  fall  over  it  indicates  the  maturing  of  the  crop, 
and  if  the  crop  is  backward  for  the  season,  this  process  may  be  hastened  by 
bending  down  the  tops,  causing  the  bulbs  to  develop  more  rapidly.  Any 
plants  which  seem  disinclined  to  form  the  bulb,  or  become  what  are  called 
scallions  (chiefly  through  an  inferior  strain  of  seed),  should  have  the  earth 
gradually  withdrawn  from  them  until  they  are  quite  uncovered,  with  only 
the  fibrous  roots  in  the  earth.  This  process  Sequent ly  forces  the  plant  to  bulb, 
which  may  be  also  assisted  by  the  bending  of  the  tops  as  before  advised. 

Harvesting. 

The  pulling  of  the  crop  should  not  be  delayed  after  the  tops  are  well 
dry,  for  if  much  rain  should  fall  they  will  be  apt  to  re-root,  which  is 
detrimental.  The  pulling  should  be  done  by  hand,  and  the  crop  laid  in 
windrows  to  dry,  about  three  rows  being  put  in  one.  Care  should  be  takdn 
that  they  are  not  bruised  or  injured,  such  ones  being  very  liable  to  decay 
when  stored.  "When  the  crop  is  thoroughly  dry  the  bulbs  feel  hard  when 
handled  ;  they  may  then  be  carefully  gathered  and  carried  to  the  barn — 
piled  in  heaps,  or  stored  in  lots  not  more  than  2  feet  deep.  If  the  crop  is 
to  be  marketed  at  once  the  bulbs  should  be  topped  at  this  stage,  and  all 
inferior  ones  rejected.  If  the  grower  wishes  to  keep  for  a  late  market  the 
crop  will  keep  better  untopped. 

Varieties  to  Grow. 

The  yarieties  most  commonly  in  demand,  and  probably  the  easiest  to  grow, 
are  Brown  and  White  Spanish,  Brown  and  White  Globe,  and  James*  Keeping 
Onion.  These  are  always  saleable,  and  may  be  preferred  for  main  crops ; 
the  Spanish  and  Keeping  ones  being  best  adapted  to  sandy  soils,  and  the 
Globes  to  those  rather  heavier. 

The  small  pickling  varieties  are  also  equally  saleable,  and  the  small  ones 
gathered  from  amongst  the  main  crops  readily  sell  for  this  purpose. 

The  Potato  Onion  is  a  variety  also  largely  grown,  and  is  valuable  alike  for 
the  farm-garden,  or  field  culture,  inasmuch  as  it  may  be  planted  where  seeds 
of  the  other  sorts  have  missed,  or  for  which  land  could  not  be  properly 
prepared  in  time.  The  sets  are  planted  singly,  and  the  new  onions  are 
produced  around  the  base  of  the  plant,  much  like  potatoes,  hence  their  name. 
Being  quick  growers,  they  may  safely  be  planted  rather  later  than  others. 
The  old  rule  was,  "  plant  on  the  shortest  day,  and  gather  on  the  longest,** 
but  if  planted  in  the  autumn  they  will  yield  good  crops,  and  come  in  early 
for  use  when  onions  are  scarce  and  dear. 
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The  culture  preTiouslj  adyised  holds  good  with  these  also,  i.e.,  plant  in 
good  soil,  allowing  plenty  of  room  between  the  plants  (say)  12  or  15  inches, 
and  keep  clean  from  weeds,  &c.    They  are  mild  in  fiayonr,  and  reiy  palatable. 

Of  the  medicinal  and  food  Talue  of  onions,  both  in  t^e  farm-home  and 
other  households,  much  might  be  said  had  we  apace,  but  we  may  briefly 
remind  our  readers  that  there  are  iew,  if  any,  better  preyentives  of  disesae 
from  exposure,  such  as  all  chest  complaints,  rheumatism,  <&c. ;  few  better 
purifiers  of  the  blood,  and  none  more  conducive  to  general  health,  from 
infancy  to  old  age,  than  the  invaluable  onion,  either  raw  or  cooked.  As  an 
article  of  food,  it  is  far  superior  to  the  potato,  for  whilst  the  solida  in  each 
are  very  similar,  i.e.,  about  25  per  cent.,  the  particular  nutrient  qualities  of 
the  onion  are  double  those  of  the  potato,  and,  as  food  or  medicine,  oniona 
are  worthy  of  a  far  more  extended  use  in  our  homes  than  is  now  accorded 
to  them.  

In  suitable  doils  and  situations  onions  may  be  suooessf uUy  grown  in  the 
Clarence  and  Richmond  districts. 

Mr.  McKeown  says : — ^A  well-sheltered  position  possessing  a  rich,  moiat, 
well-drained,  somewhat  sandy  soil  should  be  chosen. 

The  land  should  be  deeply  ploughed,  and  thoroughly  pulverised  and 
compressed  by  rolling. 

It  is  advisable  that  the  situation  chosen  should  be  one  which  previously 
has  been  free  from  weeds. 

In  order  to  facilitate  after  working  the  seed  rhould  be  sown  in  drills  wide 
enough  apart  to  admit  of  the  passage  of  a  Planet  Jr.  hand  hoe,  which  will  be 
found  a  most  effective  implement  in  destroying  weeds  in  the  early  steges  of 
their  growth.  Three  pounds  of  seed  will  sow  an  acre.  For  the  main  crop 
in  the  north-eastern  districts  the  seed  should  be  sown  in  April  and  May,  and 
when  well  above  ground  the  plants  should  be  thinned  out  to  6  inches  apart, 
the  surplus  plants  being  set  out  in  drills  at  similar  distances. 

In  the  light  volcanic  soils  of  the  Richmond  the  seed  should  be  sown  about 
2  inches  deep  as  the  surface  soil  becomes  too  dry  to  admit  of  the  germination 
of  seed  except  in  wet  weather. 

The  bulbs  should  be  harvested  before  the  tops  have  become  quite  dry,  a  few 
hours  lying  in  the  field  being  sufficient  to  dry  them  for  storage  till  required. 

The  Tomato  {Solatium  lycoperaicum). 

A.  A.  DU^^^IOLIFF. 

Thb  tomato  was  first  introduced  into  England  from  South  America  just 
three  hundred  years  a^o  (1590).  Foi^a  long  time  it  was  only  grown  as  an 
ornamental  plant,  or  for  its  medicinal  properties,  and  was  commonly  known 
as  the  love  apple. 

Its  extended  cultivation  is  of  comparatively  recent  years,  net  more  than 
fifty,  but  of  late  it  has  advanced  so  rapidly  in  public  estimation  as  a  most 
useful,  wholesome,  and  delicious  fruit  or  vegetable,  that  v^y  large  areas  are 
annually  planted  with  it.  In  America  the  production  of  early  tomatoes  is  a 
distinct  and  profitable  business,  occupying  thousands  of  acres  ;  whilst  scores 
of  thousands  of  acres  are  cultivated  for  canning  purposes  only.  Some  of 
these  canned  goods  are  brought  here,  although  the  plant  grows  with  us  as 
freely  as  the  rankest  reed.  Considering  then  the  value  of  this  oondimental 
fruit,  the  very  large  number  of  ways  in  which  it  may  be  consumed,  and  tba 
ease  with  which  it  may  be  propagated,  we  cannot  wonder  at  its  rapidly 
increasing  popularity,  nor  yet  help  asking  oursrives  why  more  attention  ia 
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not  giyen  hjJiM  to  its  prodactioii,  which  hardly  keeps  pace  with  the  public 
demands  for  table  alone.  We  want  a  larger  supply  of  superior  average 
quality,  both  early  and  late,  iov  table ;  as  well  as  enlarged  quantities  of  go<^, 
sound,  cheaply  grown  material  for  manufacturing  purposes,  such  as  jams, 
jellies,  preserves,  chutnies,  pickles,  sauces,  <fcc.,  of  which,  too,  a  large  proper- 
tion  of  our  present  consumption  is  imported. 

All  the  work  entailed  in  the  management  of  this  crop  is  of  a  light  nature, 
quite  suitable  for  young  people  and  many  persons  who  may  be  unable  to  do 
the  ordinary  work  of  a  farm  ;  and  it  is  in  the  hope  of  assisting  to  fill  these 
wants,  and  to  utilise  the  help  of  this  weaker  section  of  our  community,  that 
iiie  following  cultural  hints  are  written. 

The  best  land  for  tomatoes  is  a  rich  mellow  loam,  with  a  little  sand  in  the 
upper  layer,  and  a  good  clay  subsoiL  Por  early  crops  a  northern  aspect  is 
desirable.  Poor  and  medium  quality  lands  will  frequently  give  early  crops, 
but  not  quantity.  Where  this  plant  is  to  be  grown  in  quantity  for  manu- 
facture or  the  open  market,  or  when  qnantity  is  of  more  consequence  than 
earliness,  the  soil  must  be  either  naturally  rich  or  artificially  made  so. 

Having  selected  the  land  for  this  crop  it  must  be  prepared  during  the 
autumn  previous  to  planting  in  the  spring.  If  new  land  be  taken  it  must 
be  broken  up  and  prepared  with  all  the  care  advocated  for  onions  and 
potatoes.  If  grass  land  is  chosen,  it  must  be  well  and  deeply  ploughed  in 
the  autumn,  the  sod  well  covered,  and  sown  to  rye ;  put  on  a  good  coating 
of  it  and  all  the  farm  manure  you  can  get  together  for  the  purpose.  Towards 
the  spring,  or  as  early  as  the  rye  is  shooting  for  head,  say  about  three  feet 
high,  get  the  plough  in  again,  and  put  the  rye  under  the  ground,  covering 
every  green  blade.  This  can  very  easily  be  done  by  using  a  good  revolving 
coulter,  or  a  sharp  knife-coulter,  and  fastening  a  stout  chain  on  the  plough 
beam,  allowing  the  other  end  to  drag  in  the  furrow,  just  short  of  the  wing 
of  the  mould-board.  Harrow,  down,  and  let  it  lie  until  planting  time,  by 
which  time  the  green  stufE  should  be  rotted. 

Planting  in  the  open  cannot  take  place  until  the  district  is  clear  of  frosts 
unless  means  be  taken  to  shelter  the  young  plants  every  evening  as  the 
Chinese  do.  Meanwhile  the  young  plants  have  to  be  got  ready  in  a  cold 
frame,  or  some  warm  sheltered  spot. 

The  seed  or  plant  bed  may  be  made  of  any  desired  size,  according  to  the 
extent  of  cropping.  Having  selected  the  spot,  let  it  be  dug  or  ploughed 
well  over  in  the  autumn.  Then  a  good  coating  of  well-rotted  farm  manure, 
put  on  at  the  rate  of  a  ton  or  more,  and  a  bushel  of  wood  ashes  or  a  peek  of 
fresh-slacked  lime  to  every  500  square  feet  (50  x  10)  be  forked  or  worked 
in.  A  frame  of  boards  of  the  required  size  may  be  built  on  this  plot,  and 
covered  with  calico ;  the  latter  should  be  made  to  shift  or  roll  up,  as  will  be 
frequently  needed.  The  seed  may  be  sown  in  shallow  boxes  under  cover,  or 
in  the  frame,  and  covered  with  barely  half  an  inch  of  soil.  As  soon  as  the 
plants  are  large  enough  to  handle,  two  or  three  inches  high,  they  should  be 
transplanted  into  the  frame,  which  by  this  time  should  have  been  worked 
up  to  the  finest  condition  and  tilth. 

The  plants  may  be  set  out,  say  5  or  6  inches  apart,  both  in  rows  and 
epaces,  setting  each  plant  opposite  the  space  in  the  former  row.  Here  they 
may  remain  and  grow  until  time  for  transplanting  into  the  field ;  and  by 
removing  the  calico,  giving  them  air,  light,  and  sunshine  on  fine  days,  and 
covering  up  in  the  evenings  or  during  cold  spells  or  frosts,  they  should 
presently  become  stout  and  stocky  plants.  After  they  are  once  set  out, 
don't  give  them  mueh  watering,  or  they  may  be  inclined  to  draw  up  and 
become  lanky  and  tender. 
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The  main  point  in  a  frame  or  bed  of  this  character  is  to  keep  it  cby  and 
warm,  and  in  transplanting  into  it,  care  mnst  be  taken  that  the  plants  are 
not  much  lower  than  they  sat  in  the  seed-bed,  as  the  deeper  they  are  set  the 
more  liable  to  damp  off.  If  any  plants  have  got  rather  drawn  in  the  seed- 
bed, and  become  long-shanked,  they  should  be  laid  slanting,  just  below  the 
surface,  and  they  will  take  root  along  the  stem,  and  become  stout  and  stocky 
plants  after  all.  The  drier  the  bed  iakept  (with  discretion)  so  the  plants 
will  root  and  grow.  When  they  become  five  or  six  inches  high,  some  will 
want  to  outrun  their  neighbours ;  these  should  be  pinched  in  a  little,  so  aa 
to  allow  the  weaker  plants  to  come  up  uniform  in  strength  before  putting 
out.  Any  suckers  that  may  appear  should  also  be  removed  if  it  is  intended 
to  grow  for  early  fruit. 

When  all  is  ready  for  removing  the  young  plants  into  the  field,  they  should 
have  a  good  watering,  some  hours  or  the  night  before,  so  that  the  roots  will 
retain  hold  of  as  much  soil  as  possible.  The  earth  may  be  cut  both  ways 
between  the  plants  with  a  sharp  spade  or  knife,  and  lifted  underneath  also. 
When  the  plants  are  lifted  out,  as  much  soil  should  go  with  each,  as  may  remain 
with  the  roots,  taking  care  not  to  break  the  fine  rootlets,  so  that  the  plants 
may  suffer  as  little  shock  as  possible.  A  large  number  may  be  lifted,  and 
carried  out  to  the  field  at  one  time  by  using  large  board  trays  or  other  rough 
appliances  made  for  the  purpose.  In  fact  the  plants  may  be  treated  in  every 
way  the  same  as  when  transplanting  cabbages,  cauliflowers,  celery,  &c.,  either 
with  the  plough,  spade,  or  trowel.  Plant  at  least  one  inch  deeper  than  in 
the  frame,  and  if  the  quantity  is  not  very  large,  evening  is  the  best  time  for 
moving  them,  or  after  showers. 

Unless  the  soil  is  dry,  do  not  use  water  in  the  transplanting  as  they  are 
liable  to  damp  off  in  cold  wet  soU.  They  may  need  shading  a  little  in  the 
heat  of  the  day  for  the  first  two  or  three  days  after  moving,  otherwise  the 
more  light  and  air  they  get  the  better. 

It  is  better  to  plant  4^  feet  or  5  feet  apart,  and  stake  them  up  as  we  do 
vines  in  a  vineyard,  instead  of  letting  them  trail  on  the  ground,  as  some  do. 
These  latter  hardly  bear  as  well,  and  are  far  more  subiect  to  the  usual  diseases 
than  those  supported  from  the  earth.  The  land  should  be  kept  clean  between 
the  rows  and  plants,  as  in  any  other  well-tended  crop.  If  it  is  intended  to 
keep  the  plants  well  pruned  throughout  their  growth,  and  for  early  fruit 
this  will  be  necessary,  4^  feet  will  be  found  ample  space  in  the  rows,  and  5 
feet  between  the  rows,  but  if  quantity  of  crop  is  of  more  consequence  than 
earliness,  little  or  no  pruning  will  be  needed.  Perhaps  more  particular 
information  on  this  point  may  not  be  unacceptable. 

Pruning  should  commence  as  early  as  suckers  get  to  be  an  inch  long,  and 
these  will  appear  frequently  immediately  the  plants  are  set  out  in  the  field. 
If  this  tendency  is  not  checked  by  their  removal,  the  plants  generally  lose 
their  first  bloom,  and  earliest  fruits.  Some  experienced  growers  prefer  to  leave 
one  sucker  and  the  main  stem,  some  two  suckers,  and  others  the  main  stem 
only,  until  the  first  or  second  cluster  where  it  will  fork,  then  leave  the  fork 
or  two  stems. 

If  early  fruit  is  the  object,  better  prune  to  the  main  stalk  only  and  then  top 
it  after  three  or  four  clusters  are  set.  If  early  fruit  and  a  good  crop  are 
wanted,  five  or  six  clusters  are  enough ;  if  you  want  a  heavy  crop,  and  time 
is  no  consequence,  don't  trouble  to  prune  at  all ;  but  if  earliness  mean^^ 
money^  which  it  usually  does,  you  must  watch  and  prune  always.  Five  tons 
of  marketable  tomatoes  per  acre  from  unpruned  vines  is  a  good  crop, 
although  twice  this  quantity  has  been  frequently  grown. 
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Speaking  of  early  tomatoes,  which  in  some  cities  fetch  enormous  prices, 
and  good  prices  here,  reminds  me  that  on  a  recent  trip  to  one  of  our  northern 
rivers  I  found  a  lot  of  Chinamen  growing  tomatoes  for  the  Sydney  early 
market,  and  I  learned  on  making  private  inquiries  that  they  were  each  earning 
an  average  of  £  L  per  day,  and  had  been  so  doing  for  a  considerable  time. 
Now,  if  Chinamen  can  do  this,  is  there  any  valid  reason  why  our  people 
cannot  do  quite  as  well,  or  rather,  why  they  don't  do  it  ? 

When  working  amongst  the  crop,  any  diseased  plants  or  fruit  should  be 
immediately  removed  from  the  field  when  discovered  and  humty  and  after 
the  crop  is  gathered  the  haulms  or  stems  should  be  collected  and  burnt  also. 
It  is  not  advisable  for  tomatoes  to  foUow  a  crop  of  tomatoes  on  the  same 
land,  at  any  rate  without  a  crop  or  two  of  a  totally  different  nature  inter- 
vening. These  precautions  are  necessary  as  preventive  measures  in  the 
spreading  of  diseases. 

Care  should  be  taken  when  gathering  the  fruit  that  it  be  not  bruised,  aa 
such  are  sure  to  decay  rapidly.  Those  which  are  to  travel  long  distances,  or 
occupy  days  in  transit,  should  be  picked  when  they  begin  to  colour  at  the 
blossom  end  or  calyx. 

When  packing,  the  fruit  should  be  graded  according  to  size  and  ripeness, 
all  in  each  package  being  as  near  alike  as  possible.  The  grading  should  be 
something  like  this  : — 

1.  Large  ripe  fruit. 

2.  Small  ripe  fruit. 

3.  Large  medium  ripe. 

4.  Small  medium  ripe. 
6.  Large  green  fruit. 
6.  Small  green  fruit. 

The  fruit  will  thus  look  better,  sell  better,  keep  better,  and  pack  or  travel 
better,  whilst  the  arrangement  will  be  found  advantageous  to  tne  buyer  and 
more  profitable  to  the  seller,  besides  establishing  a  reputation  for  the  brand 
amongst  buyers.  Each  package  must  have  the  contents  and  quality  faith- 
fully marked  on  the  outside,  so  that  buyers  may  learn  to  rely  on  the  brands 
without  wanting  to  overhaul  the  fruit. 

Culls  should  not  be  marketed,  but  fed  to  pigs  or  destroyed,  as  other  refuse 
fruit. 

For  successive  crops  seed  may  be  sown  at  intervals  out  in  the  open,  after 
the  frosts  are  gone.  Prepare  a  bit  of  rich  soil,  and  strike  out  drills  not 
more  than  half  an  inch  deep.  Sow  thinly,  cover  lightly,  and  water  sparingly. 
The  young  plants  should  show  up  within  a  week;  and  if  you  wish  to  push 
them  along,  transplant  into  a  nursery  bed  when  they  get  their  third  leaf, 
putting  them  5  or  G  inches  apart  as  previously  advised,  and  then  follow  on 
as  before.  Seed  may  be  sown  from  June  to  end  of  January,  and  crops  may 
be  grown  for  eight  months  in  the  year,  in  some  favoured  spots  even  longer. 
An  ounce  of  seed  will  furnish  ample  stock  to  plant  an  acre  of  land. 

Varieties  to  grow. 

The  question  of  what  variety  is  a  matter  of  considerable  importance, 
depending  greatly  on  the  purpose  for  which  the  crop  is  chiefly  intended. 
Those  grown  for  the  very  early  market,  for  successional  table  use,  or  for 
manufacturing  purposes  will  each  require  different  sorts;  and  in  the 
multitude  of  new  kinds,  each  one  eclipsing  the  last  in  its  superlative  merits, 
it  is  not  easy  to  find  the  best  for  our  purposes,  and  we  can  only  fall  back  on 
those  having  stood  the  test  of  time,  whilst  being  of  standard  quality. 
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This  view  is  oonftrmed  by  recent  letters  from  friends  in  America  who  are 
largely  interested  in  the  tomato  industries.  These  say  that  a  few  of  the  old 
sorts,  if  not  identical  with,  are  quite  equfd  for  all  practical  purposes  to  some 
of  those  advertised  under  more  impressive  names.  For  instance,  Mr.  J*.  W. 
Day,  of  Crystal  Springs,  Mississippi,  probably  the  leading  authority  in 
America  on  tomato-growing,  puts  ''  the  old  and  well-known  '  Acme '  equal  to 
or  ahead  of  all  other  new  varieties.'*  This  one  I  introduced  to  the  Australian 
public  eighteen  years  ago.  Again,  Mr.  D.  Cummins,  the  celebrated  tomato- 
canner  (or  preserver),  says  that  ''after  having  tested  every  new  variety  as  it 
came  before  the  tomato-growing  world,  we  have  yet  to  find  one  that  suits 
our  business  as  well  as  the  '  Trophy.*  *'  This  is  also  another  old  favourite 
with  us. 

To  give  a  particular  description  of  each  of  a  number  of  varieties  would  be 
only  suitable  for  a  more  elaborate  article  on  this  crop  than  is  here  intended ; 
but  1  give  a  concise  table  of  relative  merits,  by  wnich  a  selection  may  be 
made  from  amongst  what  I  may  call  the  working  aristocracy  of  the  tomato. 
The  list  may  not  be  infallible,  but  it  is  an  honest  expression  of  opinion, 
based  on  practical  experience. 

Unfortunately  the  opportunity  of  obtaining  "  thoroughbred*'  seeds,  or  seed 
•carefully  selected  from  high-class  strains  of  these  varieties,  is  seldom  pre- 
sented to  the  ordinary  growers,  and  are  obtained  with  difficulty. 

In  the  list  it  will  be  seen  that  ten  is  the  maximum  number  of  points 
allotted  to  each  quality.  The  letters  M  and  D  denote  those  which  are  best 
adapted  for  market,  and  those  which  are  really  dessert  fruit,  and  more  suited 
for  private  growers.  Where  both  letters  appear  in  the  column,  the  variety 
is  good  for  both  purposes. 

AH  ribbed  and  irregular  skinned  varieties  are  excluded,  as  being  wasteful 
and  facilitating  the  lodgment  of  disease  spores. 

Dwarf  Champion  and  Dedham  Favourite  being  very  compact  growers, 
may  be  planted  3  feet  apart. 


CTiAflSIPICATION  OP 

Tomatoes. 

Vartety. 

i 

2 

1 

1 

1 

1 

« 

1 

1 

Aome 

M.D. 

10 

8 

10 

10 

10 

10 

10 

68 

Beauty 

M. 

8 

10 

10 

10 

10 

7 

7 

62 

Blenheim  Orange       

D. 

8 

10 

8 

10 

10 

8 

8 

62 

Dedham  Favourite 

M.D. 

10 

10 

10 

10 

10 

10 

10 

70 

Duke  of  York 

D. 

8 

10 

10 

10 

10 

8 

8 

64 

Dwarf  Champion       

Essex  Hydrid 

M. 

8 

7 

10 

7 

10 

9 

9 

69 

D. 

10 

10 

8 

10 

10 

10 

10 

68 

Favourite  (Livingstone's)     

D. 

8 

8 

9 

9 

10 

8 

7 

59 

Golden  Trophy           

M. 

10 

9 

10 

8 

10 

9 

9 

65 

Golden  Queen 

D. 

10 

5 

10 

10 

10 

10 

10 

65 

Holborn  Ruby            

M. 

10 

8 

8 

7 

10 

8 

10 

61 

Iffnotum          

Market  Favourite      

M.D. 

9 

10 

10 

10 

10 

8 

8 

65 

M. 

6 

10 

8 

7 

10 

10 

10 

61 

New  Peach      

D. 

10 

5 

10 

10 

5 

10 

10 

60 

New  Stone      

M. 

7 

10 

10 

7 

10 

8 

10 

62 

Optimus          

M.D. 

8 

10 

10 

10 

10 

8 

7 

63 

Perfection        

M. 

9 

10 

9 

8 

10 

8 

8 

62 

Sandwich  Island        

M. 

8 

10 

9 

9 

10 

8 

8 

62 

Trophy  (Cummins' strain) 

M.D. 

7 

9 

10 

8 

10 

10 

10 

64 
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Diseases  of  Tomatoes. 

By  K.  a.  COBB. 

Pimply  Eot. 

This  diBease  is  caused  bj  a  fungus,  which,  growing  in  tomatoes,  gives  rise  to 
somewhat  sunken  spots,  often  of  large  size,  having  the  general  appearance  of 
the  diseased  spots  on  apples  and  other  fruits  caused  by  Gloeosporium fructi- 
ffenum^  and  commonly  know  by  the  name  of  "  ripe  rot." 

As  in  ripe  rot,  so  here  the  colouration  of  the  diseased  area  is  arranged 
concentrically.  A  well  developed  spot  is  greenish  brown  or  black,  for  the 
most  part.  Near  the  edge,  however,  the  colour  is  of  a  lighter  or  brighter 
tint  that  varies  with  the  ripeness  of  the  tomato ;  for  if  the  tomato  is  still  green, 
the  edge  of  the  diseased  area  is  light  brown  or  a  somewhat  dork  reddish 
brown ;  but  if  the  tomato  is  turning  red, 
the  edge  of  the  diseased  area  is  much 
"brighter  in  colour — bright  reddinh 
brown  or  orange.  The  concentric  mark- 
ings appear  to  me  to  be  caused  by  waves 
of  fungus  growth  ;  and  I  am  tempted 
to  be  more  specific  and  say  diurnal 
waves  of  growth.  Each  "ring"  is 
marked  by  a  separate  gutbreak  of 
spores,  as  in  the  case  of  ripe  rot. 

The  disease  interferes  with  the  form 
of  the  tomato,  so  that  the  area  attacked 
is  flattened  or  somewhat  shrunken. 
The  change  from  the  healthy  to  the 

diseased  tissue  is  distinctly  marked  on  ^  ^^^^^n^llJlLn^JP'LS^  a^  ti"X 
the  surface  of  the  fruit  by  a  sudden  form  of  concentric  rings, 

depression  or  groove. 

The  colourless,  ellipsoidal,  thin- walled  spores  occur  in  immense  numbers. 

The  spores  break  out  in  very  minute  pustules,  better  seen  with  a  magni- 
fying glass.  These  pustules  (;ive  to  the  diseased  surface  a  granular  appear- 
ance, more  particularly  the  older  and  dark  part. 

The  only  other  disease  with  which  the  pimply  rot  is  at  all  likely  to  be 
confounded  is  the  black  rot  of  the  tomato,  caused  by  the  fungus  Macrosporium 
tomato.  The  most  striking  difference  is  in  the  appearance  of  the  diseased 
surface.  In  the  case  of  black  rot  the  diseased  surface  becomes  covered  with 
a  velvety  grqwth  of  a  very  dull  dark  green  colour.  In  the  disease  here 
described  there  is  no  velvety  growth,  the  skin  remaining  for  some  time  glossj" 
though  discoloured. 

Bemedies, 

1.  Destroy  affected  tomatoes  by  fire.  Such  are  worthless  and  only  serve 
to  spread  the  disease. 

2.  Avoid  seed  from  all  plants  that  have  shown  the  disease. 

3.  Support  the  tomato  vines  on  high  trellis  work.  Though  this  does  not 
absolutely  prevent  disease  it  helps  to  keep  the  growth  hardy  and  healthy — 
lets  in  more  air  and  sunlight,  and  ensures  a  better  crop. 

4.  If  this  disease  has  been  severe  on  a  piece  of  ground  devoted  to 
tomatoes,  remove  the  tomatoes  next  season  to  ground  as  far  distant  s» 
practicable,  and  preferably  higher  ground. 

5.  See  that  the  land  is  well  drained. 
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6.  It  is  barely  possible  that  spraying  with  Bordeaux  Mixture  once  in  ten 
days  from  the  time  of  blossoming  will  prevent  this  disease.  If  the  spray- 
pump  is  being  used  for  other  purposes  it  would  be  well  to  try  this. 

Black  IU)t  {Maerotporium  tomato). 

This  is  the  worst  disease  attacking  the  tomato,  and  is  only  too  well-known 
to  all  who  have  grown  that  fruit.     Dark  spots  appear  first,  usually  at  the 

blossom  end  of  the  fruit ;  these 
slowly  enlarge  until  by  the  time 
the  fruit  is  ripe  it  is  spoiled — 
half  or  nearly  the  whole  of  the 
tomato  has  turned  black  and  col- 
lapsed. The  fundus  that  causes 
the  trouble  is  a  black,  or  rather 
dark  green,  growth,  which  gives 
rise  on  the  surface  of  the  tomato 
to  dark  green  velvety-looking 
*' cushions, "  composed  almost 
entirely  of  spores.  The  form  of 
these  spores  is  well  illustrated  in 
the  accompanying  illustration. 

Other  fungi  occur  together 
with  the  Macrosporium,  but  they 
are  of  secondary  importance,  as 
they  never  occur  except  the 
Macrosporium  has  first  appeared; 
they  are  not  known  to  by  them- 
selves cause  damage.  Of  these 
secondaryf  ormsno  lessthan  three 
are  common.  The  first  causes 
a  whitish  or  salmon  coloured 
growth  on  the  surface  among  the 
dark  green  cushions  of  the  black- 
rot  fungus,  and  is  a  species  of  Fusisporium,  The  second  is  the  common  ripe- 
rot  fungus,  GloBottporium  fructlgenum.  The  third  is  the  green  mould,  common 
on  bread  and  old  boots,  Penicillium  glattcum. 

Remedies, 

1.  The  use  of  trellises, — ^The  black  rot  fungus  grows  best  in  a  damp  atmos- 
phere, and  near  the  ground.  Hence,  if  the  tomato  vines  are  kept  rrom  the 
ground  by  a  high  trellis,  or  are  tied  to^  stakes,  they  suffer  less.  Merely 
trellising  the  vines  will  not  prevent  or  s'top  the  rot ;  it  will  only  hinder  it. 
A  further  precaution  consists  in  cutting  off  the  tops  of  the  vines.  This 
lets  in  more  sunlight,  and  does  not  injure  the  vines  if  they  are  growing 
thriftily.  Both  the  above  measures  should  be  adopted  regardless  of  disease; 
but  we  have  noticed  that  tomato-growers  frequently  neglect  them. 

2.  Choice  of  varieties. — Some  varieties  of  tomato  suffer  lessthan  others, 
though  there  is  no  variety  known  that  is  proof  against  the  disease.  The 
smoother  varieties — that  is,  those  having  no  creases — generally  suffer  least. 
These  smooth-skinned,  nearly  spherical  sorts  are  also  superior,  so  there  is  a 
double  reason  for  growing  them. 

8.  Burning  diseased  fruit  and  vines, — Jfever  allow  rotten  tomatoes  to  lie 
about ;  gather  and  burn  them  as  B9on  as  they  show  signs  of  disease,  which  is 


Tomatoes  attacked  by  black  rot  (Macrotporium  tomato). 
The  rot  is  seen  at  a  a  a,  spreading  from  the  blossom 
end.    The  lowest  tomato  is  not  yet  attacked. 
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often  when  they  are  no  larger  than  peas.  This  precaution  is  one  that 
undoubtedly  pays.  Nothing  less  than  the  complete  destruction  by  fire  of 
the  diseased  material  will  answer ;  burial  is  not  recommended. 

4.  Drainage, — ^The  disease  is  usually  worse  on  undrained  land.  Grood 
drainage  is  therefore  advisable. 

5.  Choice  of  seed, — Never  use  seed  from  diseased  tomatoes,  or,  if  it  can  be 
avoided,  from  vines  that  have  shown  the  disease. 

6.  Change  of  ground, — When  the  disease  has  been  bad  on  a  given  piece  of 
ground  it  is  not  advisable  to  plant  it  again  with  tomatoes  for  a  season  or 
two.  Abetter  crop  of  tomatoes  will  be  obtained  by  putting  the  crop  on 
other  ground,  if  such  that  is  suitable  can  be  had. 

7.  Spraying  with  Bordeaux  Mixture, — ^The  beneficial  results  of  spraying 
tomatoes  for  black  rot  are  still  questionable.  Spraving  the  fruit  after  it  is 
ODce  attacked  is  nearly  useless.  On  the  other  hand,  some  good  appears  to 
result  from  spraying  the  young  vines,  and  then  periodically  once  m  two  or 
three  weeks.  Spray  in  particular  the  young  fruit.  I  would  not,  at  present, 
advise  a  grower  to  invest  in  a  spraying  machine  with  a  view  to  making 
greater  profits  through  spraying  his  tomatoes ;  but  if  he  already  has  a 
spraying  machine,  or  has  other  crops  that  it  would  be  profitable  to  spray,  I 
should,  without  hesitation,  advise  spraying  the  tomatoes  as  recommended 
above,  if  it  can  be  done  at  the  same  time  as  other  spraying  {vide  p.  3^). 

In  general,  then,  it  will  be  seen  that  the  measures  recommended  to  be 
taken  against  the  black  rot  of  the  tomato  are  such  as  can  be  based  on  what 
we  know  about  the  fungus  that  causes  the  rot.  Destroy  this  fungus  where- 
ever  it  can  be  seen,  and  be  very  suspicious  of  any  vine  or  piece  of  ground 
where  it  has  appeared.  The  spores  are  small  and  invisible,  are  produced  by 
thousands,  ana  are  easily  spread  by  the  wind,  by  water,  and  by  cultivation  ; 
they  have  great  vitality,  and  thrive  best  where  it  is  moist.  These  facts  show 
why  it  is  best  to  trellis,  trim  tops,  and  drain,  as  well  as  the  reason  for 
removing  to  new  ground. 

Pumpkins,  Squashes,  MelonSi  &c. 
Dry  Districts. 

G.  VALDER. 

Fob  feeding  milch  cattle,  pigs,  &c.,  and  as  a  vegetable,  this  class  deserves 
some  attention,  and  the  following  directions  should  be  of  value  to  intending 
growers : — 

Choose  if  possible  a  light  soil  with  good  drainage  for  this  crop.  Sandy  or 
even  stony  ndges  are  very  suitable.  Plough  deeply  and  bring  to  a  fine 
tilth. 

Plant  the  seeds  in  hills*  10  feet  apart  each  way,  putting  five  or  six  seeds  in 
each  hill  a  few  inches  apart,  and  thm  out  the  plants  to  two  in  each  hole. 

"Work  well  between  the  hills  with  a  cultivator  after  every  heavy  rain,  so 
that  the  soil  is  thoroughly  loose. 

Provided  that  the  land  is  kept  free  of  weeds  and  well  loosened  up,  very 
large  crops  of  pumpkins,  squashes,  vegetable  marrows,  melons,  and  cucum- 
bers can  DO  obtained  even  in  the  driest  season. 

When  possible,  well  manure  the  land  for  this  crop,  as  plants  of  this  family 
are  gross  feeders. 

•  The  "  hilla"  should  not  be  raised  above  the  surface  of  the  surrounding  soiL     In  dry 
districts  the  flat  system  of  culture  is  the  most  effective. 
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Among  the  best  Tarleties  are: — Fumphin9 — Crown,  Ironbark,  Button, 
Turk's  Turban;  Squaahea — Hubbard,  Delicata,  Pike's  Peak,  Mammoth 
Warren ;  Water^metotf — ^White  Gem,  Cuban  Queen,  Kolb's  Gem,  Seminole ; 
Eock-melona — Cassaba,  Emerald  Gem,  Banquet. 

Coast  SistriotB. 

a.  H.  HoEBOWir. 

Melons, 

In  favourable  situations  in  the  warmer  parts  of  the  Colonj  melons  may  be 
grown  for  the  early  metropolitan  market,  but  it  is  only  in  the  earliest  part  of 
the  season  that  the  prices  will  compensate  for  very  long  carriage. 

A  sandy  loam  in  a  warm  situation  should  be  chosen,  the  land  being  deeply 
worked. 

The  seed  should  be  sown  in  ''  hills,"  the  surface  not  being  raised,  about  8  feet 
apart  for  water-melons,  6  feet  being  sufficient  for  rock-melons,  five  seeds 
being  placed  in  each  hill,  and  when,  the  plants  are  well  established  two  or 
three  should  be  removed,  the  strongest  being  retained. 

For  early  melons  the  seed  should  be  sown  in  a  warm  spot,  with  bottom 
heat,  in  June  and  July,  and  when  transplanted  carefully  protected  at  night. 

The  plants  will  require  plenty  of  water  and  manure,  and  a  strict  watch 
should  be  kept  to  prevent  their  destruction  by  insects.  For  the  latter 
purpose  they  should  be  freely  "  dusted"  with  air-slacked  lime,  ashes,  or  soot, 
m  the  early  stages  of  their  growth. 

The  vines  should  be  pinched  back  and  trained  at  the  start  so  as  to  form  a 
thick  covering  over  the  roots,  which  will  assist  them  to  resist  dry,  hot  weather, 
And  increase  the  production  of  fruit. 

For  the  Sydney,  or  other  distant  market,  rock-melons  should  be  packed  in 
ventilated  cases,  of  a  convenient  size  for  handling,  the  fruit  being  well 
protected  with  dry  grass  or  straw. 

JPum^JcinSy  Squashes,  Marrows^  Orammas, 

For  the  local  market  and  household  use,  and  for  food  for  stock  of  all 
kinds,  pumpkins  should  be  largely  grown,  as  when  once  fairly  started  and 
beyond  danger  of  destruction  by  insect,  the  vines  require  but  little  attention. 

A  deep  free  loam,  rich  in  vegetable  matter,  is  the  best  soil,  and  this  should 
be  deeply  and  thoroughly  worked  before  planting. 

In  order  to  facilitate  af t^r-cultivation  by  means  of  harrow  or  horse-hoe, 
the  hills  should  be  placed  8  feet  apart,  which  will  admit  of  light  tillage  b^g 
carried  out  till  the  vines  become  too  large  for  the  passage  of  a  horse.  After 
this,  if  the  land  has  previously  been  kept  clean,  weeds  will  not  give  much 
trouble. 

Squashes  and  marrows  should  be  treated  in  a  similar  manner,  but  for  the 
bush  varieties  the  distance  apart  may  be  reduced  to  6  feet. 

As  the  vines  suffer  greatly  from  the  attacks  of  beetles,  frequent  applications 
of  lime,  wood  ashes,  or  soot  will  be  found  necessary. 

Cu<mmhers, 

To  produce  early  cucumbers  for  the  Sydney  market  the  seed  should  be 
sown  m  June  or  July,  in  a  warm  comer  with  some  bottom  heat,  and  when 
danger  of  severe  frost  is  over  the  plants  should  betranfifeEred  to  the  wannest 
aituation  available  and  protected  by  covering  at  night* 
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The  soil  should  be  deeply  worked,  and  a  liberal  supply  of  well-rotted  stable 
manure  thoroughly  worked  into  the  hills,  which  should  be  placed  about  6 
feet  apart. 

The  plants  should  be  mulched  and  well  watered,  if  the  weather  prove  dry, 
and  as  high  winds  are  prevalent  in  the  spring  the  vines  should  be  secured  in 
position  by  means  of  pegs,  otherwise  they  will  become  matted  and  twisted 
together. 

Por  the  Sydney  market  the  fruit  should  be  carefully  packed  in  layers 
separated  by  fine  dry  straw,  in  cases  having  a  capacity  of  about  a  bushel, 
and  constructed  so  as  to  admit  air. 

Fumpkinsy  Squashes,  and  Melons 

Suffer  principally  from  the  attacks  of  leaf-eating  beetles.  Auloeophora 
hilaris,  an  active  black  and  yellow  beetle  (Fig.  1),  is  particularly  destructive 
to  pumpkins,  doing  much  the  same  damage  as  the  twenty-eight-spotted 


Fig.  1.— The  Banded  Pumpkin  Beetle 
{Auloeophora  hUaris,  Boisd. 


Fig.  2.— (Epilachna    28  punctata,  Fabr.), 
28  Spotted  Lady-bird. 


Epilachna  (Pig.  2).  E.  twenty-eight  punctata,  a  beetle  closely  related  to 
the  ladybirds,  but  differing  from  them  in  habits,  the  latter  being  carnivorous 
and  living  on  scales  and  aphides,  and  never  eating  leaves. 


Fig.  8.--Lanra  of  Epilachna  (side  \iew). 


Fig.  4.— Pupa  of  Epilachna,  with  lana  »I<in 
or  covering  removed.    (Magnified.) 

Remedies. — Paris  green  in  proportion  1  lb.  to  160  gallons  water,  or  a  little 
lime  or  ashes  dusted  on  the  leares^ 
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Aphides, — ^Thousandli  of  these  are  often  found  upon  the  leaves  of  vinea. 
They  frequent  the  undereides.  The  most  practical  way  when  the  young 
vines  are  attacked  (and  it  is  only  then  that  curative  treatment  would  be 


Fig.  5.— Pumpkiii*Ieaf  showing  ravages  of  Epilachna. 

payable)  is  to  gather  in  the  lateral  growths,  and  cover  the  whole  plant  with 
an  inverted  tub,  under  which  fumes  of  carbon  bisulphide  are  allowed  to 
evaporate. 

Pumpkins  and  squashes  are  often  tackled  by  crickets,  and  nothing  is  better 
for  this  form  of  attack  than  poison-baits  of  bran,  Paris  green,  and  treacle. 


Squash-blossom  and  Squash-tip  Diseases. 

This  blight  is  one  that  is  very  fatal  to  squashes.     The  first  indication  the 
grower  has  of  its  attack  is  the  appearance  of  a  dark  colour  near  the  tip  of 


A  squash,  showing  the  effect  of  the  squash -hlossom  and  squash  tip-disease.  The  right-hand  figure 
shows  a  squash  whose  tip  is  discoloured  and  rotten  on  account  of  the  attacks  of  the  disMse. 
The  left-hand  figure  shows  the  same  squash  cut  open,  so  as  to  display  the  progress  made  bj 
the  disease  among  the  tissues  of  the  young  squash  ;  the  diseased  tissue  appears  spongy  and 
darker  coloured. 

the  young  squash  where  the  withered  blossom  still  clings.  This  colouration 
extends  backward  as  the  squash  grows,  and  long  before  it  is  ripe  the  squash 
is  a  worthless  rotten  mass.    The  colour  of  t^e  rot,  as  it  shows  on  the  surface, . 
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Taries  according  to  the  varietj  of  squash.  Near  the  base  of  the  withered 
blossom  the  colour  is  black  or  dark-green  and  yelvety,  and  it  is  here  that 
the  surface  of  the  fruit  first  becomes  shrivelled  and  wrinkled.  A  little 
farther  from  the  tip  of  the  fruit  the  rot  is  dark-brown,  and  this  shades  off 
through  light  brown  into  the  healthy  colour  of  the  rind  of  the  fruit.  This 
description  is  of  a  half-rotten  squash  about  half-grown.  When  the  destruc- 
tion is  more  rapid,  and  the  squash  is  killed  while  very  young,  the  appearances 
are  somewhat  different. 

The  cause  of  the  disease  is  a  fungus  belonging  to  the  old-fashioned  genus 
JMacrosportum,  and  the  dark-e:reen  yelvety  appearance  caused  by  it  as 
described  above,  closely  resembles  the  appearance  caused  by  the  black-rot 
fungus  of  the  tomato,  which  fungus  belongs  also  to  the  genus  Maerosparium. 
The  microscopic  appearance  of  the  fungus  of  the  squash  disease  is  set  forth 
in  the  accompanying  figure.  When  split  in  halves  so  as  to  show  the  changes 
in  the  fiesh  due  to  the  disease,  all  that  portion  of  the  squash  near  the  tip  is 
seen  to  be  discoloured  and  spongy.  Where  the  fiesh  is  sound  it  presents 
the  characteristic  orange  colour  of  healthy  squash ;  but  near  the  tip,  where 
•the  outside  was  seen  to  be  discoloured  by  the  rot,  the  flesh  has  changed  to  a 
brown  or  ochre  colour,  and  is  less  solid  than  elsewhere.  The  mycelium,  or 
*^  roots  "  of  the  fungus,  extend  as  far  as  the  brown  or  ochre  colouration,  and 
is  found  more  particularly  near  the  surface,  and  in  connection  with  the 
fibro-vascular  tissue. 

Accompanying  the  dark-green  felt  produced  by  the  fungus  just  described 
one  usually  finds  a  snowy- white  or  pinkish  growth  on  the  surface  of  the 
rotten  part  of  the  squash.  This  snowy  appearance  is  due  to  a  growth  of 
spores  of  a  very  different  appearance,  and  therefore  formerly  always  referred 
to  a  distinct  species  of  fungus.  These  spores  occur  in  patches  among  those 
of  the  so-called  Macrosporium. 

The  constant  occurrence  together  of  these  two  sorts  of  spores  admits,  a 
priori,  of  either  of  two  explanations,  viz. ;  (1)  Either  they  are  different  spore- 
forms  of  the  same  mycelium,  and  are  therefore  to  be  classed  together  as 
belonging  to  one  species,  or  (2)  they  are  two  separate  species,  one  of  which 
is  parasitic  on  the  other,  or  at  least  finds  its  favourite  nourishment  only  in 
the  presence  of  the  other. 

Semedies. 

"No  remedies  have,  to  my  knowledge,  been  depsed  against  this  disease.  Dr. 
Cobb  suggests  that  as  the  disease  manifests  itself  almost  as  soon  as  the 
blossom  has  set,  that  such  blossoms  be  pinched  and  prevented  from  fruiting. 


Pnmpkill-leaf  Oldiimi  iOidium  er^siphoidei). 

Well  known  to  all  growers  of  pumpkins,  squashes,  and  melons  is  the  white 
and  powdery  or  mealy  fungus  which  blights  the  leaves,  causing  them  to  turn 
first  yellow,  then  brown,  and  finally  to  die.  The  fungus,  which  belongs  to 
the  group  of  fungi  known  as  £ty9ipheae,  or  in  other  words  the  O'idium 
group,  is,  like  its  relative  the  vine  o'iaium,  mostly  external. 

JRemedies, 

1.  Bum,  or  otherwise  destroy  affected  material  where  practicable.  Do 
not  plough  it  in. 

2.  Practise  a  rotation  of  crops.  Do  not  grow  pumpkins  two  years  in 
succession  on  the  same  land.    When  possible,  put  them  on  new  land. 
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3.  I  haye  combated  this  diBease  with  entire  success  by  using  flowers  of 
sulphur,  as  for  o'idium  of  the  vine.  The  best  results  were  obtained  by 
applying  the  "  Crown  "  brand  of  flowers  of  sulphur  when  the  sun  was  hot 
I  found  I  had  to  be  particularly  careful  to  hit  the  lower  surface  of  the  leaTes. 

4.  Bordeaux  Mixture  is  beneficial  when  applied  to  pumpkins  suCEering  from 
this  disease.     [N.  A.  Cobb.] 


Beoom  Corn  oa  Bbxx)M[  Millet  {Sorghum  vulgare,  Pebs.) 

By  G.  VALDER. 

Preparation  of  the  Land. 

Sklbgt  a  piece  of  land,  if  possible,  fairly  sheltered  from  strong  winds,  as 
sorghums  sown  in  drills  are  easily  blown  down,  and  thus  cultivation  between 
the  rows  is  made  difficult.  Plough  deeply,  and  bring  the  soil  to  a  fine  tilth 
with  harrows  or  cultivator. 

Sowing. 

September  and  October  are  generally  toe  best  months  for  sowing,  but 
growers  can  best  be  guided  by  sowing  at  the  same  time  as  they  sow  ordinary 
sorghums  or  maize.  Sow  thinly  in  drills  from  2^  to  3  feet  apart.  !From 
4  to  8  lb.  of  seed  per  acre  is  required. 

Cultivation. 

When  the  young  plants  are  from  3  to  4  inches  high,  thin  them  out  with  a 
small  hand  hoe  to  4  inches  apart.  Cultivate  between  the  drills  with  a  Planet 
Junr.,  or  similar  horse-hoe,  keeping  the  soil  loose  and  the  weeds  down.  When 
hoeing,  after  plants  are  18  inches  or  2  feet  high,  care  must  be  taken  not  to 
work  too  deeply  or  too  near  to  the  plants,  or  the  surface  roots  will  be  injured. 

Topping. 

This  is  a  most  important  operation,  and  on  it  depends  to  a  great  extent 
the  future  value  of  the  crop.  When  the  plants  are  just  commencing  to 
form  their  seeds,  that  is,  jusl^  after  flowering,  the  heads  are  bent  right 
down,  breaking  them  about  6  inches  below  where  the  head  branches.  This 
operation  will  not  affect  the  future  growth  of  the  plants,  as  the  heads  do  not 
break  off  but  simply  hang  down,  touching  the  stalk.  The  seed  becoming 
heavy  as  it  matures,  draws  the  branches  of  the  head  down,  thus  causing  them 
to  grow  long  and  straight.  From  a  trial  made  at  Wagga  Wagga  I  am  con- 
vinced that  a  man  could  easily  **top  ''  5  acres  of  broom  com  per  day,  and 
therefore  it  is  not  an  expensive  operation.  When  the  heads  of  broom  corn 
are  not  turned  down  they  become  branched  and  crooked,  and  are  of  little 
value. 

Harvesting. 

The  heads  should  be  cut  as  soon  as  the  seed  hardens,  that  is,  before  it  is 
quite  ripe.  They  are  then  slightly  green,  and  are  much  tougher  than  if  cut 
when  quite  ripe.  Cut  the  heads  off  at  the  bend  where  they  have  turned 
down,  and  trim  them  so  as  to  leave  about  Irom  4  to  5  inches  of  stalk  below 
the  heads.  Sort  the  heads  into  three  grades — ^long,  medium,  and  short. 
Thresh  off  the  seed  and  pack  in  balee.    They  are  then  ready  for  market. 
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In  October,  1894, 1  procured  seed  of  four  Tarieties  of  broom  corn  and 
cultivated  tbem  in  a  similar  manner  to  the  above.  The  results  obtained  ^vere 
as  follows : — 


Variety. 


Yield  of  Seed  per 
acre. 


ImproTed  Dwarf  ... 
Califoraian  Qolddn 

Evergreen 

Ck>inniou     ... 


BuBh.  of  60  lb. 
28 
82 
28 
87 


Samples  of  the  heads  of  these  varieties  were  submitled  to  a  number  of 
Sydney  manufacturers,  who  valued  them  at  from  £  1 8  to  £20.  One  merchant 
told  me  that  he  had  not  seen  finer  samples  in  the  Colony,  and  that  he  would 
be  prepared  to  take  at  least  150  tons  of  the  same  the  foilowino;  reason. 

The  yield  obtained  was  a  heavy  one,  the  plants  having  very  heavy  heads 
I  have  noticed  on  the  Hunter  Kiver,  where  this  crop  is  largely  grown,  and  in 
other  coastal  districts,  that  the  plants  make  a  very  tall  growth,  but  do  not 
bear  such  big  heads  as  those  grown  inland.  This  was  especially  noticeable 
at  the  Boyal  Agricultural  Show,  where  samples  were  exhibited  from  the 
Hawkesbury,  Eichmond  River,  and  other  coastal  districts,  but  in  no  instance 
were  these  samples  fit  to  be  compared  with  that  grown  at  Wagga. 

This  crop  is  beinsr  grown  largely  in  some  parts  of  the  Colony,  but  unfor- 
tunately little  care  is  given  to  the  crop,  and  as  a  consequence  large  parcels 
of  broom-heads  are  being  sent  into  the  market  which  are  of  little  or  no  value. 
A  merchant  told  me  that  he  was  prepared  to  buy  large  quantities  of  good 
quality  broom-heads,  but  that  the  rubbish  now  being  sent  into  the  market 
was  not  worth  more  than  from  £3  to  £5  per  ton,  whereas  he  would  willingly 
give  from  £18  to  £20  per  ton  from  broom-beads  of  the  same  quality  as  that 
grown  at  Wagga.  He  attributed  the  bad  quality  of  much  of  the  broom-heads 
being  sent  in  to  the  farmers  omitting  to  "  top  '*  their  crops,  and  to  poor 
cultivation. 

I  do  not  advise  farmers  to  grow  large  quantities  of  this  crop,  as  the 
industry  would  soon  be  swamped,  but  there  is  no  reason  why  sufficient  heads 
should  not  be  grown  here  for  the  consumption  of  the  Colony.  Manufacturers 
have  to  pay  from  £18  to  £25  per  ton  in  California  for  brootn-heads,  and 
then  pay  freight  and  other  charges  before  they  are  landed  here.  I  have 
often  seen  a  few  days  after  the  arrival  of  a  steamer  from  California  enormous 
piles  of  bales  of  broom-heads  standing  on  the  wharf  just  landed  from  the 
steamer,  and  Americans  and  other  business  people  have  remarked  to  me, 
"  What  is  the  matter  with  the  farmers  here  that  this  state  of  things  shoxild 
exist  ?  *' 

The  crop  of  seed  obtained  would,  if  fed  to  pigs  and  poultry,  pay  all  the 
expenses  of  the  cultivation  of  the  crop,  and  the  broom-heads  would  repre- 
sent the  profit.  I  am  confident  that  at  the  least  from  10  to  15  cwt.  of  heads 
per  acre  can  be  obtained,  and  this,  at  its  present  value  of  £18  per  ton,  would 
mean  from  £9  to  £18  lOs.  profit  per  acre. 

Specimens  of  the  varieties  grown  at  Waprga,  both  in  seed  and  ready  for 
the  market,  were  shown  at  several  of  our  leading  Agricultural  Shows,  where 
they  attracted  much  attention. 

Any  district  in  which  maize  or  sorghum  will  grow  is  suitable  for  the  cultiva- 
tion of  this  crop,  and  therefore  the  area  available  in  this  Colony  is  very  large. 
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North  Coast  District. 

By  G.  M.  McKEOWN. 

Owing  to  the  excesBiTelj  wet  Boasons  which  visit  tbe  north-eastern  districts, 
it  is  necessary  that  this  crop  he  sown  early  to  ensure  it  being  cured  before 
the  periodical  summer  rains  set  iu. 

The  best  time,  therefore,  for  sowing  is  from  the  middle  of  August  to  the 
middle  of  September.  If  sown  with  a  drill,  from  5  ft.  to  7  ft.  of  seed  will  be 
sufficient  for  an  acre.  The  land  should  be  deeply  worked  and  brought  into 
a  fine  condition,  and  the  seed  sown  in  drills  opened  3  feet  apart.  The  plants 
should  be  thinned  out,  leaving  strong  plants  at  about  4  inches  apart,  any 
greater  space  causing  the  production  of  coarse  heads. 

When  the  heads  have  fairly  emerged  from  their  sheaths,  the  operation  of 
''  bending  "  or  *'  topping  "  should  be  performed ;  and,  after  this,  in  order  to 
secure  the  crop  before  wet  weather  should  set  in,  the  heads  should  be  cut 
and  placed  in  the  drying  shed  as  soon  as  the  stalks,  about  6  inches  below  the 
head,  will  resist  a  firm  pressure  between  the  fingers  and  thumb. 

To  leave  the  heads  to  ripen  seed,  as  may  be  done  in  drier  climates,  would 
risk  the  loss  of  the  crop. 

The  heads  should  be  cut  with  6  inches  of  stalk,  and  placed  in  racks  in  the 
drying  shed  ;  and,  should  fungus  appear  on  them,  they  should  be  exposed  to 
the  sun  for  a  short  time,  and  turned  frequently. 

Until  quite  cured,  the  heads  should  be  turned  often,  so  that  all  parts  may 
be  eoually  dried. 

A  local  market  is  available,  and  millet  of  superior  quality  will  always  find 
ready  sale  in  Sydney,  as,  so  far,  insufficient  to  supply  the  demand  has  been 
produced. 

OSIEBS. 

Willow  cuttings  are  usually  planted  in  rows  3  feet  apart,  and  3  feet  apart 
in  the  rows.  They  are  allowed  to  grow  in  this  way  for  three  or  four  years 
until  the  plants  become  too  crowded  when  every  alternate  row  is  cut  out, 
also  every  alternate  plant  in  each  row,  which  will  leave  U  feet  between  each 
row  and  plant.  The  cuttings  are  best  planted  in  the  autumn,  and,  if  all  goes 
well,  the  first  cutting  may  be  made  twelve  months  after.  Neither  the  first 
nor  the  second  cutting  will  be  bulky,  but  after  this  fair  annual  crops  may  be 
expected.  When  the  plants  are  in  full  bearing,  about  5  or  6  tons  of  stems 
may  be  cut  from  an  acre ;  but  of  course  when  they  are  dried  and  ready  for 
market  the  weight  will  not  be  more,  and  often  less,  than  one-third  of  this. 
The  cultivation  of  willows  in  a  systematic  way  would  be  a  payable  under- 
taking in  this  Colony. 


The  Cultivation  of  Tobacco. 

(Compiled  from  "  Tobacco  as  a  Farmer's  Crop  for  New  South  Wales,** 
byG.  F.  Sutherland.) 

TnE  successful  culture  of  this  crop  for  a  period  of  more  than  sixty  years  in 
various  parts  of  the  Colony  has  very  fairly  demonstrated  that  a  number  of 
the  many  varieties  known  to  commerce  have  found  a  congenial  home  within 
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our  boundaries.  Some  of  them,  under  the  favourable  circumstances  necessary 
to  their  proper  development,  have  commanded  the  esteem  of  connoisseurs, 
and  gone  some  way  towards  demonstrating  the  possibility  of  a  successful 
prosecution  of  the  industry  among  us;  while  the  remainder,  owing  to  error 
in  selection,  defective  cultivation,  or  faults  of  treatment  in  the  preparation 
of  the  mature  leaf,  have  brought  the  product  into  some  discredit. 

Pipe  Tobaccos, 

A  term  which  explains  itself,  are  the  product  of  any  variety,  but  chiefly 
of  Virginian,  grown  on  deep,  rich,  alluvial,  or  loamy  soils,  containing  a  high 
percentage  of  humus  and  inorganic  matter,  such  as  lime,  potash,  <&c.,  in  a 
readily  accessible  form.  They  do  not  require  proximity  to  the  sea  for  their 
successful  production,  and  demand  a  moderately  high  temperature.  A 
varying  but  not  heavy  rainfall,  particularly  in  the  early  period  of  their 
growth.  May  be  raised  by  irrigation,  but  generally  at  the  cost  of  quality 
and  texture,  and  are  principally  and  most  successfully  cultivated  within  the 
limits  of  the  25 th  and  45th  parallels  of  north  and  south  latitudes,  thus 
pointing  out  the  whole  of  our  Colony,  where  suitable  land  exists,  as  a  field 
for  the  proddction  of  these  tobaccos. 

Cigar  Tobaccos 

Of  a  high  class  are  exclusively  the  product  of  the  Tropics,  and  then  only 
in  limited  areas  can  be  found  that  happy  combination  of  circumstances 
necessary  to  its  perfect  production.  The  requirements  are  a  rich  soil,  in 
perfect  physical  condition,  a  high  temperature,  modified  by  proximity  to  the 
sea,  and  a  humid  atmosphere.  Cuba,  Sumatra,  and  the  Philippines  are  the 
most  celebrated  producers,  and  the  greater  the  similarity  of  any  locality  to 
these  countries  in  the  foregoing  necessary  conditions  will  also  be  its  chance 
of  producing  a  good  cigar  tobacco.  As  previously  suggested,  the  banks  of 
our  northern  rivers  are  most  approximate  to  the  above  requirements ;  and  if 
efforts  fail  to  quite  realise  the  nigh  standard  aimed  at,  the  result  should  still 
be  a  yery  profitable  one,  as  prices  for  this  class  of  tobacco  mostly  range  high. 

Cigarette  Tobaccos. 

The  chief  favourites  in  this  class  are  solely  the  product  of  the  Levant  and 
the  countries  bordering  thereon.  They  are  grown  from  a  number  of  local 
varieties  of  Turkish  tobacco,  the  names  of  some  of  which  I  have  furnished. 
Their  leaves  are  kept  small  by  the  system  of  close  planting  |)ractised,  which 
will  similarly  affect  any  variety,  and  is  also  credited  with  influencing  the 
aroma.  This  latter,  however,  we  take  leave  to  doubt.  These  tobaccos  might 
be  successfully  acclimatised  in  the  higher  lands  of  the  coast  districts  of  New 
South  Wales,  with  considerable  chance  of  their  retaining  some  of  their 
Taluable  characteristics.  The  pick  of  American  bright  (golden  leaf)  tobaccos 
are  also  used  for  this  purpose,  but  do  not  command  either  the  admiration  or 
the  price  of  the  Turkish  article. 

Land  intended  for  tobacco  cultivation  should  be  a  deep,  rich,  friable  soil, 
dry  and  warm  from  good  natural  or  artificial  draining,  sheltered,  and  with 
a  north-easterly  aspect  if  possible.  Such  a  position,  affording  the  maximum 
of  sunshine,  is  an  important  factor  in  producing  an  early  as  well  as  a  good 
crop.  Cold,  wet,  or  tough  and  clayey  soils,  and  those  generally  answering 
to  the  Colonial  term  of  *' glue-pot"  lands,  are  quite  unsuited  for  tobacco- 
growing.   This  plant,  above  all  others,  requires  a  loose  soil  that  may  be  easily 
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trayersed  bj  its  tender  rootlets,  which  free  condition  depends  equally  upon 
its  constitution  and  the  industry  of  the  farmer. 

A  soil  fairly  rich  in  decayed  veeetable  matter  best  ensures  this  necessaij 
friability,  as  well  as  affording  a  larfi;e  proportion  of  the  food  requisite  to 
build  up  the  plant,  to  complete  which  must  be  added  a  prop®^  proportion  of 
potash,  lime,  magnesia,  phosphoric  and  sulphuric  acids.  Tne  two  lormer  are 
taken  up  by  the  tobacco-plant  in  large  quantities,  and  are  essential  to  its 
good  quality  as  well  as  to  its  proper  combustion  in  the  manufactured  state. 

It  is  also  found  tliat  the  fertile,  undulating,  chocolate  lands  of  the  north- 
east coast  will  be  better  adapted  to  the  production  of  a  fine  ribbed  and 
veined,  silky-textured,  aromatic  cigar  tobacco  than  the  low-lying  rich  alluvials. 

Preliminary  Cultivation. 

Even  where  winter  cropping  may  be  practicable,  land  that  is  intended  for 
tobacco  should  be  allowed  to  remain  fallow  some  months  before  planting,  to 
permit  of  its  proper  preparation.  It  should  receive  one  ploughing  in  May 
not  less  than  9  inches  deep,  and  one  every  month  or  two  months  afterwards 
till  the  period  of  planting  arrives,  when  a  subsoiler  should  be  used,  or  failing 
that  a  second  plough,  having  its  mould-board  removed,  should 'follow  up  the 
furrow,  at  a  depth  of  4  inches  or  so.  This  will  either  bring  an  entirely  new 
stratum  of  soil  under  the  action  of  the  plant,  or,  in  the  case  of  old  fields,  land 
that  has  had  a  considerable  rest.  The  benefits  to  the  soil  of  these  repeated 
ploughinps  are  too  universally  understood  to  require  justification  here. 
Among  others  they  are  intended  ; — 

To  improve  the  friability  of  the  soil  by  breaking  up  its  parts,  thus 
enabling  penetration  by  the  roots  of  crops  in  search  of  sustenance. 
To  increase  its  capacity  for  the  absorption  and  retention  of  moisture. 
To  expose  the  particles  of  the  soil  to  the  disintegrating  and  dissolving 
influences  of  frost,  sunshine,  and  rain  by  which  their  constituents 
are  rendered  fit  for  plant-food; 
Besides  which,  both  weeds  and  the  eggs  of  insects  come  to  grief  in  these 
operations. 

The  final  ploughing  should  be  accompanied  by  a  good  rolling  or  clod- 
crushing  and  harrowing,  so  as  to  reduce  the  field  to  as  fine  a  tilth  as  an  onion- 
bed,  in  which  state,  other  conditions  having  been  attended  to,  it  is  ready  to 
receive  the  seedling. 

Disease. 

Before  entering  upon  the  practical  details  of  cultivation  of  the  plant  it 
will  be  advisable  to  refer  to  the  subject  of  disease  which  has  proved  the 
most  serious  evil  tobacco-growing  has  had  to  contend  with  in  this  Colony. 
Although  widely  diffused  it  is  but  little  understood  by  farmers,  and  it 
is  hoped  the  following  observations  and  suggestions  may  help  intending 
growers  either  to  suppress  this  ubiquitous  evil  or  considerably  lessen  its 
injurious  effects. 

The  tobacco  ''  Mildew  "  or  mould  is  a  fungoid  disease  which  has  been 
known  for  the  last  forty  years,  both  here  and  in  Victoria.  Apart  from  the 
destructive  attacks  of  insects,  which,  through  the  medium  of  the  spray-puorp 
and  insecticides,  may  be  cheaply,  summarily,  and  effectively  dealt  with,  it 
seems  to  be  the  only  serious  complaint  from  which  the  tobacco-plant  sufferB. 
The  disease  appears  in  the  form  of  a  powder  or  mildew  on  the  leaves,  par- 
ticularly on  the  underside,  and  especially  on  the  young  plants.  It  is  an 
irregular  and  troublesome  visitor,  and  has  appeared  in  a  malignant  form  at 
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times.  Tbe  most  favourable  conditions  of  weather  for  the  succeasful  propaga- 
tion  of  this  disease  appear  to  be  a  wet  and  cold  spring,  with  the  alternation  of 
hot  sunshine  and  chilly  nights.  A  deficiency  of  lime  and  potash  in  the 
soil  is  also  supposed  to  exercise  a  favouring  influence  on  the  deyelopment  of 
this  as  well  as  other  fungi.  A  modification  of  this  condition,  with  the 
application  of  proper  safeguards  against  the  adverse  weather  complained 
of,  may,  therefore,  be  justly  supposed  to  be  advisable  precautions.  The 
disease  and  its  probable  remedy  have  seriously  engaged  the  attention  of  the 
Department  of  Agriculture  from  its  inception,  and  Dr.  Cobb,  Pathologist,  as 
a  result  of  his  investigations,  advises  the  application  of  Bordeaux  Mixture 
{vide  p.  340)  in  the  form  of  a  spray  as  soon  as  the  plants  appear  above 
ground,  and  once  in  every  ten  to  fourteen  days  throughout  the  season  of  the 
year  when  mildew  is  destructive. 

•  Seed-beds. 

Bearing  in  mind  the  severe  blows  which  tobacco-growing  has  in  the  past 
received  from  the  forementioned  disease,  the  necessity  is  impressed  upon 
the  farmer  of  exercising  the  greatest  care  in  selecting  the  situation  for  his 
seed-bed,  on  the  successful  culture  of  which  the  very  existence  of  a  future 
crop  depends.  This  may  be  done  to  a  great  extent  by  avoiding  any  locality 
where  mould  has  been  known  to  have  recently  existed. 

In  the  past,  convenience  largely  dictated  the  habit  of  making  the  seed-beds 
close  to  the  intended  tobacco-fields,  which,  if  mildew  be  non-existent,  is  a 
very  good  arrangement  indeed.  But  as  the  flats  devoted  to  tobacco-culture 
are  throughout  the  periods  of  seed  germination  and  early  growth  of  the 
plant — July  till  October — generally  shrouded  in  a  veritable  wet  blanket  of 
leg,  from  sunset  to  some  hours  after  sunriee,  they  afibrd  the  most  favourable 
conditions  for  the  development  of  fungoid  growths.  For  this  reason  that 
position  should  be  shunned,  and  intending  growers  are  advised,  even  at  the 
cost  of  some  inconvenience,  to  select  a  higher  jmd  healthier  situation  beyond 
the  prejudicial  influences  referred  to.  A  sh3tered  nook  on  a  hillside,  with 
a  north-easterly  aspect,  well  drained,  but  with  no  washaway,  will  best  answer 
the  purpose.  Plenty  of  such  spots  abound  wherever  tobacco  is  grown  in 
this  Colony,  and  having  selected  your  ground  proceed  as  follows  : — ^Two  or 
three  months  before  sowing  break  up  the  land  intended  for  the  seed-beds 
to  a  depth  of  18  inches,  cleaning  out  all  weeds,  stones,  and  rubbish,  and  as 
the  uplands  recommended  are  generally  deficient  in  the  humus  necessary  to 
the  free  uncakeable  soil  and  exceedingly  fine  tilth  required  for  this  purpose, 
it  should  be  added  in  the  form  of  a  well-rotted  pig-yard,  fowl,  or  cowshed 
manure.  That  from  tbe  stable  is  not  so  suitable.  This  should  be  dug  in 
and  well  mixed  with  the  soil,  in  which  condition,  save  for  any  necessary 
weeding,  it  may  remain  until  the  arrival  of  sowing-time.  It  should  then 
receive  a  final  digging  and  be  laid  off  into  beds,  a  convenient  size  for  which 
is  16  ft.  or  18  ft.  X  M  ft.,  with  18-in.  pathways  between,  the  soil  from  which, 
to  a  depth  of  6  inches  or  8  inches  all  round,  should  be  thrown  upon  the 
proposed  beds.  This  elevation,  coupled  with  the  site,  should  afford  perfect 
drainage.  Upon  the  beds  so  prepared  pile  light  brushwood  to  a  height  of 
3  or  4i  feet  and  bum  off.  A  fairly  strong  fire  of  45  to  60  minutes  duration, 
while  the  ground  is  dry^  will  prove  sufficient.  Kecent  observation  goes  to 
show  that  where  "brush"  firing  of  the  seed-bed  ground  had  been  properly  per- 
formed, no  "  mildew"  appeared,  although  it  was  universal  on  contiguous  land. 
Having  removed  the  charcoal  and  cinders,  the  ashes  should  be  well  mixed 
with  the  surface  soil,  and  the  whole  carefully  smoothed,  for  which  purpose 
a  fine-meshed  long-toothed  rake  is  best.     This  burning  answers  the  double 
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purpose  of  supplying  potash  in  the  form  of  ash  to  the  soil,  and  the  killing 
of  grubs,  weeds,  fungi  spores,  and  other  obnoxious  matter,  which,  if  left  umno- 
lested,  would  cause  considerable  injury,  and  entail  much  tedious  labour  for 
their  removal.  Weeding  a  seed-bed  means  disturbing  the  tender  roots 
and  seriously  interfering  with  the  growth  of  the  seedling. 

The  general  fashion  among  tobacco-growers  in  calculating  the  area  of 
seed-bed  required  is  to  allow  1  square  inch  to  each  plant,  and  sow  double 
the  estimated  space,  which  is  a  safe  and  sufficiently  liberal  plan  to  meet 
all  reasonable  contingencies.  However,  it  is  better  to  err  on  the  safe  side, 
and  have  too  many  plants  than  too  few.  Beds  of  the  area  recommended 
will  afford  easy  growing  space  to  about  7,000  healthy  vigorous  seedlings. 
The  sowiug  should  be  done  at  intervals  of  a  few  days,  so  that  the  maturing 
of  the  seedlings  may  be  distributed  over  a  period  that  will  give  the  grower 
ample  choice  of  time  for  the  operation  of  planting,  as  well  as  enabling  its 
accomplishment  in  instalments,  conditions  which  vr'Al  also  be  transmitted 
to  the  full-grown  plant,  and  give  more  time  for  harvesting.  Sow  as  follows  :— 
To  each  bed  take  about  two  teaspoonfuls  of  seed,  aud  having  thoroughly 
mixed  it  with  a  quart  of  clean,  fine,  river  sand,  sow  uniformly  over  the  plot, 
or  in  shallow  finger-drills  across  the  width  of  the  bed  4  or  5  inches  apart. 
After  this  has  been  done,  if  the  weather  be  dry,  it  may  receive  a  light 
watering  from  a  fine  rosehead  can,  and  the  surface  should  then  be  firmly 
beaten  down  with  a  flat  board  or  the  underside  of  a  spade.  This  operation 
is  important,  and  should  never  be  omitted.  As  no  feasible  precaution 
likely  to  prevent  mildew  should  be  neglected,  it  will  be  advisable  to 
scatter  a  thin  layer  of  common  chimney  soot  over  the  hardened  surface 
of  the  bed.  This  matter  has  a  mechanical  as  well  as  a  chemical  action,  to 
one  or  both  of  which  is  ascribed  the  power  of  destroying  certain  forms  of 
fungoid  life. 

Dusting  the  bed  with  sulphur  may  be  equally  advantageous.  No  raking 
or  other  process  is  necessary  for  covering  the  seed.  If  the  beds  are  liable  to 
the  incursions  of  poultry  or  cattle  they  should,  of  course,  be  securely  fenced. 
As  frosts  prevail  over  the  greater  part  of  the  Colony  during  the  period 
that  the  seedlings  are  being  raised,  it  is  necessary  to  take  precautions  against 
its  possible  attack.  Several  methods  of  protection  are  in  use,  such  as  the 
spreading  of  rushes  and  straw  over  the  beds.  Whatever  merits  these  pre- 
ventives may  have  in  other  countries,  the  practice  is  not  recommended  in 
New  South  Wales,  as,  on  account  of  the  close  contact  of  the  rushes  with  the 
ground,  it  effectually  prevents  the  access  of  either  air  or  sunshine  to  the  seen 

or  plant,  harbours  insects, 
and  after  the  periodical 
waterings  the  consequent 
evaporation  chills  the 
ground.  This  both  retards 
growth  and  encourages 
fungi,  the  spores  of  which 
there  is  every  reason  to 
believe  have  been  largely 
distributed  by  this  custom 

f^^—  ••—-  and    the    habit  of    using 

^^^■'  these  contaminated  rushes 

during  successive  years. 
A  much  better  plan  is  to  well  cover  the  beds  with  sets  of  light  straw  or 
grass  mats,  as  sun-shades  or  frost  and  bad- weather  protectors  (Fig.  1.) 
They  should  be  supported  on  horizontal  poles,  running  along  the  sides  of  the 
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beds  a  few  inches  above  the  ground,  these  being  in  turn  upheld  bj  small 
forked  sticks,  which  should  be  higher  on  one  side  than  on  the  other,  say  6 
inches  and  9  inches  respectively,  to  permit  the  rain  to  run  off.  The  slope 
of  the  mats  should  be  towards  that  side  from  which  wind  and  weather  are 
most  to  be  expected.  These  screens  are  very  easily  and  inexpensively  made 
of  split  sticks  or  laths  covered  with  grass  or  wheat  straw,  and  should  be 
large  enough  to  overlap  the  bed,  when  they  are  an  effective  protection  against 
frosts  or  a  too  powerful  sun.  They  permit  a  free  access  of  both  light  and 
air,  the  oxygen  of  which  is  as  necessary  as  warmth  or  moisture  to  the  exist- 
ence of  the  plant,  thus  encouraging  the  growth  of  healthy  hardy  seedlings. 
They  are  also  easily  re- 
moved when  the  favour- 
able state  of  the  weather 
permits,  which  should 
always  be  done. 

A  cheese-cloth  screen 
stretched  on  a  suitable 
frame  (vide  Fig.  2)  is  also 
a  good  and  handy  way  of 
protecting  seed-beds. 

The  beds  must  be  kept  

moist  but  not  wet,  nor  at  ^^/ei 

any  time  exposed  to  frost, 

rain,  or  strong  sunshine.  Watering  should  always  be  done  in  the  evening, 
or  early  morning,  delivered  from  a  fine  rose,  held  low  so  as  not  to  disturb  or 
wash  away  the  soil  from  the  tender  rootlets.  On  the  appearance  of  the 
young  plants,  which  period  varies,  according  to  latitude  and  elevation,  from 
one  to  six  weeks  from  time  of  sowing,  the  shades  should  be  removed  and  the 
plants  carefully  examined  once  if  not  twice  a  day,  when  insects  ought  to  be 
searched  for  and  rigorously  destroyed,  any  weeds  being  also  rooted  up, 
replacing  the  shades  when  desirable.  A  week  or  two  later  surplus  plants 
should  be  taken  away,  and  if  carefully  pricked  out  in  a  spare  bed  prepared 
for  the  purpose  will  thrive  very  well. 

If  left  growing  too  closely  they  become  spindly  and  crooked  in  the  stem 
and  never  develop  properly.  Should  slugs  or  small  insects  now  make  their 
appearance  they  may  be  destroyed  by  a  spraying  of  Paris  Green. 

It  is  at  this  stage  **  mildew "  has  been  found  so  destructive  heretofore, 
but  it  is  sanguinely  expected  that  if  the  precautions  suggested  for  the  spray- 
ing of  the  young  plants  with  either  o£  the  fungicides  recommended  by  Dr. 
Cobb,  and  the  instructions  as  to  site,  preparation,  and  the  care  of  the  seed-beds 
here  given  are  strictly  attended  to,  the  "  enemy  "  may  be  kept  indefinitely 
at  bay.  A  strong  man  will  withstand  disease  better  than  a  weak  one,  and 
the  same  fact  is  equally  true  of  plants.  If  at  this  stage  they  are  periodically 
treated  to  a  watering  with  liquid  manure,  prepared  either  from  Peruvian 
guano.  Sugar  Company's  No.  5  manure,  or  a  mixture  of  three  parts  fowl- 
droppings  to  one  of  wood  ashes,  with  a  small  teaspoonf  ul  of  powdered  sulphur 
to  a  gallon  of  the  liquid,  they  will  be  found  to  make  great  strides  in  growth 
and  vigour,  and  arrive  at  maturity  much  quicker  than  they  otherwise  would. 
Care  should  be  taken  that  the  various  liquid  manures  are  not  supplied  too 
strong  or  too  cold,  in  either  of  which  conditions  they  will  kill  or  damage  the 
plants.  Of  the  latter  compound,  1  lb.  of  solid  to  1^  gallons  of  water  answers 
very  well.  No.  5  manure  and  guano  may  be  mixed  at  the  rate  of  about  2  oz. 
to  the  gallon.  A  good  way  of  obtaining  a  suitable  temperature  for  the  above 
is  to  expose  the  cans  containing  them  to  several  hours  sunshine.    The  strength 
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not  being  exhausted  from  either  sediment,  it  may  be  used  for  the  kitchen 
garden  or  any  other  similar  purpose.  Seedlings  are  large  enough  to  trans- 
plant when  their  leaves  have  attained  the  diameter  of  a  penny-piece  and  are 
tour  in  number.  The  sooner  planting  is  done  after  the  seedling  arrives  at 
this  stage  of  maturity  the  better,  as  the  older  and  woodier  stemmed  they  get 
the  greater  is  the  difficulty  they  find  in  establishing  themselves  when 
uprooted  from  the  bed  and  set  out  in  the  fields.  For  a  fortnight  prior  to 
this  period  they  should  be  toughened  by  exposure  to  the  normal  atmosphere, 
shades  only  being  used  for  protection  against  frost,  hail,  or  other  extremes 
of  weather. 

The  period  of  sowing  beds  will,  of  course,  vary  throughout  the  Colony, 
the  object  of  the  farmer  being  in  each  case  to  get  his  field  planted  out  as 
soon  after  the  departure  of  the  spring  frosts  as  is  practicable,  and  also  that 
he  may  receive  the  full  advantage  of  the  general  rains  of  that  season  to  give 
his  crop  a  good  start,  with  which  view  he  sows  his  beds  so  long  as  three  or 
four  months  in  advance. 

Without  being  dogmatic  on  this  point,  there  is  reason  to  think  the  period 
might  be  curtailed,  (say)  to  eight  or  nine  weeks.  By  the  system  of  sheltered 
beds  and  stimulating  liquid  manures  recommended,  coupled  with  the  practice 
of  starting  the  seed  betore  sowing,  which  may  be  done  by  mixing  it  in  a 
canister  or  jar  with  the  sand  it  is  intended  to  be  sown  with,  in  a  slightly 
moist  condition,  and  keeping  the  vessel  in  a  uniformly  warm  (not  hot) 
position  for  about  a  week  before  sowing,  a  considerable  saving  of  time  is 
effected.  It  is  not  desirable  to  permit  the  seed  to  sprout  in  this  condition, 
but  only  to  soften  the  shell,  and  thus  enable  more  speedy  germination  in  the 
nursery.  Tobacco  seed,  under  the  influence  of  a  cold  soil  and  climate,  will 
not  sprout — warmth,  air,  and  moisture  are  necessary — so  the  farmer  gahis 
nothing  by  his  long  anterior  winter  or  early  spring  preparation,  when  by 
waiting  for  more  genial  weather,  and  the  practice  of  the  process  described, 
a  large  saving  of  time,  with  better  and  more  certain  results,  may  be  expected. 

TraiiBplaiiting- 

Before  this  work  is  proceeded  with  it  will  be  necessary  to  decide  which  of 
the  various  forms  of  alignment  practised  in  planting  is  to  be  adopted,  and 
also  the  distance  apart  at  which  the  plants  are  to  be  spaced.  We  have  the 
choice  of  laying  out  the  lines,  squares,  or  quincunx,  each  of  which  has  its 
merits,  but  with  little  reservation  the  last  commends  itself  most  to  tobacco- 
growers,  as  it  not  only  permits  a  greater  number  of  plants  per  acre  being 
set  out,  but  also  the  option  of  three  angles  of  cultivation,  its  drawback  being 
the  short  turnings  for  horse  and  implement  at  the  corners  of  the  fields,  which 
portions,  however,  may,  at  little  inconvenience,  be  done  with  the  hoe. 

It  is  of  the  first  economic  importance  in  the  work  of  further  cultivation 
that  where  horse-power  can  be  used  manual  labour  should  be  dispensed  with. 
Hence  it  is  necessary  that  sufficient  space  between  the  rows  should  be  allowed 
for  this  and  the  many  other  requisite  operations  in  the  future  cultivation  of 
the  plant,  such  as  spraying,  priming,  tapping^  and  tuckering.  The  area  of 
space  per  plant  to  be  allowed  is  also  governed  by  the  quality  of  the  soil  and 
the  class  of  tobacco  grown.  In  a  rich  soil  the  rows  must  necessarily  be 
further  apart  than  on  a  poor  one.  While  a  small-leaved  Turkish  plant 
thrives  on  1  square  foot  of  ground,  a  well-grown  Connecticut  requires  from 
12  to  14  square  feet.  The  leaves  of  some  sorts  stand  at  an  acute  angle,  and 
others  at  a  right  angle  to  the  stem,  each  kind  requiring  a  varying  amount  of 
space  for  its  proper  growth,  so  that  it  is  impossible  to  fix  an  arbitrary  distance. 
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With  little  exception,  however,  3  ft.  6  in.  between  and  in  the  rows,  planted 
quincunx,  will  be  found  a  liberal  distance  for  even  the  most  luxuriant  growths. 
When  ready  to  plant,  the  rows  may  be  run  out  north  and  south,  making 
true  lines  with  a  light  one-horse  plough,  and  by  laying  a  properly -spaced 
knotted  line  tightly  along  the  ridge  so  formed,  the  positions  to  be  occupied 
by  the  plants  will  be  ascertained  by  the  knot-mark  in  the  soil.  This  plan  is 
also  followed  without  the  use  of  the  plough-furrows,  which  are,  however,  to 
be  generally  commended.  A  cloudy  or  light  drizzlv  day  should  be  availed  of 
for  planting  out,  which  will  prevent  excessive  withering  on  the  part  of  the 
newly-set  seedlings  ;  or  in  the  absence  of  such  weather  this  work  would  best 
be  confined  to  the  evening.  The  soil  ought  to  be  moist,  but  perfectly  friable, 
and  no  present  or  future  operation  should  be  carried  on  in  a  tobacco^field 
when  the  ground  is  wet  enough  to  cake. 

Before  removing  the  plants  from  the  beds,  these  should  receive  a  good 
watering  an  hour  or  so  in  advance  to  permit  of  their  easy  extraction  without 
injury  to  the  roots,  which  work  may  be  variously  done,  as  the  uniformity  in 
ripeness  of  the  plants  will  permit  or  not.  Where  a  cluster  of  ripe  seedlings 
exist  they  may  be  lifted  out  in  a  body  with  a  trowel  or  spade,  but  the  larger 
number  will  have  to  be  taken  out  singly,  to  do  which  they  should  be  gently 
but  firmly  lifted  out  with  the  forefinger  and  thumb,  seizing  them  either  by 
the  under  side  of  the  two  largest  leaves  or  by  the  stem  near  the  roots ;  they 
Bhould  then  be  placed  in  a  small  basket,  covered  with  a  wet  cloth.  If  the 
spatting  of  the  seed-bed  has  been  done  as  recommended  at  sowing-time,  it 
will  now  be  found  that  a  small  lump  of  moist  soil  will  have  adhered  to  the 
roots  of  each  plant,  which  will  prove  of  the  greatest  service  in  assisting  its 
establishment  in  the  field,  which  we  will  take  for  granted  has  received  a 
proper  preparation,  and  where,  having  been  conveyed,  the  seedlings  should 
be  gently  dropped  one  by  one  on  the  marks  left  by  the  spacing-line,  and 
thereafter  planted  as  speedily  as  possible,  which  should  be  done  as  follows : — 
ISfake  a  small  hollow  on  the  east  side  of  the  ridge,  opposite  the  knot*mark, 
in  the  centre  of  which,  with  a  round  pointed  stick,  prepared  for  this  purpose, 
make  a  hole  large  enough  to  easily  receive  the  root,  which,  however,  should 
not  be  buried  too  deep,  nor  in  any  way  buckled  or  doubled  up.  The  soil 
should  then  be  gently  but  firmly  pressed  or  worked  round  the  plant,  care 
being  taken  that  no  earth  or  other  matter  is  lodged  on  the  core  or  leaves.  It 
should  then,  if  necessary,  receive  a  little  water,  delivered  low  for  reasons 
already  stated,  and  be  protected  from  the  sun  or  late  frosts  by  shades  of  a 
suitable  description,  both  of  which  attentions  must  be  continued  to  the 
plant  till  it  has  thoroughly  established  itself  in  its  new  quarters  which  it 
will  accomplish,  according  to  the  geniality  or  otherwise  of  the  soil  and 
climate,  within  a  period  varying  from  throe  to  seven  days  at  latest.  By  this 
time  it  will  have  become  apparent  what  plants  have  failed  to  take  root, 
when  the  vacancies  ought  immediately  to  be  filled  up  with  fresh  seedlings. 
Shading  the  young  plants  is  one  of  the  necessary,  but  tedious  operations 
which  have  made  tobacco-growing  more  or  less  unpopular  with  Europeans 
in  New  South  Wales.  There  are,  however,  no  certain  means  of  dispensing 
with  this  precaution,  unless  the  farmer  is  favoured  with  a  continuation  of 
cloudy  weather  at  planting  time,  which  cannot  be  depended  upon.  The 
system  of  planting  in  hollows  on  the  eastern  side  of  the  ridges  recom- 
mended above,  which  shades  them  from  the  more  powerful  influence  of  the 
afternoon  sun  as  compared  with  that  of  the  morning,  will,  under  certain 
:!^nditions  of  the  weather,  prove  sufficient ;  but  it  is  inadvisable  to  entirely 
rely  upon  its  protection,  as  a  comparatively  short  exposure  to  a  burning  sun 
may  undo  the  work  of  days  or  weeks.    Saving  those  parts  of  the  country 
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where  the  banana  grows,  rerj  little  leaf  shade  is  availaUe,  hence  the  habit 
of  using  dried  or  green  rushes  for  this  purpose,  and  with  which  no  fault  can 
be  found,  if  care  is  taken  that  thej  are  not  made  tbe  medium  for  spreading 
mildew,  which  precaution  is  best  effected  bj  thoroughly  sterihsinfi:  them 
before  use,  bj  a  few  seconds'  immersion  in  boiling  water,  or  the  application 
of  any  of  the  fungicides  recommended  in  Dr.  Cobb's  article. 

Wonmng  and  After-Cultivation. 

When  the  young  plant  has  fairly  taken  root  in  kindly  ground  it  thrires 
well,  and  grows  rapidly  under  the  favouring  influences  of  our  spring 
showers  and  sun.  But,  that  the  greatest  advantage  may  be  derived  from 
these,  the  labour  of  the  grower  is  still  necessary  in  the  varied  work  of 
"  worming,"  "  keeping  an  open  soil,"  "  hilling,"  "  priming,"  "  topping,"  and 
"  suckering,"  some  of  which  operations  proceed  contemporaneously,  and 
which  will  be  described  in  detail.  Under  ordinary  circumstances,  when  a 
tobacco-field  has  been  planted  out,  the  young  seedlings  become  the  object 
of  immediate  attack  by  a  greater  or  lesser  number  and  variety  of  insects, 
slugs,  grubs,  and  all  that  tribe,  most  of  which  attack  the  plant  above  ground, 
whUe  others,  such  as  cut-worms  {agrotii),  confine  their  ravages  to  the  under- 
ground stem  and  roots.  All  of  these  demand  immediate  removal  before 
they  have  damaged,  or,  may  be,  utterly  destroyed  the  plant,  which  they 
will  speedily  do  if  left  undisturbed.  But  where  either  of  the  fungicides 
previously  referred  to  has  been  applied  as  directed,  it  is  anticipated  that 
little  damage  will  be  done  by  insects  at  this  period,  as  these  mixtures  will 
either  make  the  vegetation  it  has  been  applied  to  extremely  unpalatable  or 
actively  poisonous.  These  effects  are,  however,  only  temporary,  and  the 
farmer  will  later  on  have  to  contend  with  the  important  branch  of  tobacco- 
culture  technically  known  as  worming^  which  in  the  past,  from  its  slow, 
irksome,  and  costly  nature,  exercised  a  prejudicial  influence  against  the 
adoption  by  Europeans  of  tobacco  as  a  crop  for  general  cultivation.  And 
from  the  not  unnatural  aversion  manifested  by  them  to  this  tedious  form 
of  labour,  the  industry  has  become,  as  a  result,  largely  identified  with  the 
Chinese,  which  limitation  however,  with  the  removal  of  its  conducing  causes, 
will,  it  is  hoped  be  dispelled.  It  can  now  be  satisfactorily  demonstrated 
that  with  the  aid  of  a  knapsack  spraying-machine,  and  without  posing  or 
stooping  in  uncomfortable  attitudes  as  formerly,  one  man  can  destroy  more 
insects,  &c.,  in  three  hours  than  ten  men  could  do  previously  in  the  same 
period,  and  instead  of  the  rigorous  and  repeated  examination  of  the  fields 
every  third  day  or  of  tener,  requisite  under  the  old  style  of  worming^  a  couple 
of  sprayings  at  intervals  of  two  or  three  weeks  will  prove  amply  sufficient 
to  protect  the  crop  from  most  forms  of  insect  damage  for  the  period  of  its 
growth.  This  fact  should  go  some  way  in  ])opularising  its  cultivation. 
This  opportunity  is  taken  of  suggesting  that  a  spraying-machine  of  some 
modern  type  appears  to  be  as  necessary  a  part  of  the  equipment  of  the  general 
farmer  as  his  plough.  Each  man*s  holding  should,  and  oiten  does,  consist  of  a 
combined  garden,  orchard,  and  farm,  much  of  the  various  yegetation  of 
which  has  scores  of  insect  and  other  enemies  that  can  do  incalculable 
damage,  and  which  can  only  be  effectively  and  economically  suppressed  by 
such  means  as  recommended .  Hand  labour  of  even  the  cheapest  description  is 
costly,  and  to  a  large  extent  ineffective  in  keeping  down  these  pests  where  they 
abound,  which  is  generally  upon  the  richest  soils  and  most  succulent  vegetation, 
entailing,  proportionately,  extensive  loss  which  the  prompt  and  judicious  use  of 
the  spray-pump,  with  its  various  antidotes,  can  alone  thoroughly  prevent. 
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In  the  case  of  such  a  crop  as  tobacco,  whose  commercial  value  so  largely 
depends  upon  the  perfect  condition  of  the  leaves,  it  will  be  evident  that  a 
system  which  not  only  protects  these,  but  does  so  at  a  tithe  of  the  cost  of 
time  and  labour  formerly  employed,  should  require  no  further  recommenda- 
tion ;  but  when  the  same  implement  is  of  such  general  and  varied  utility  on 
e?ery  farmer's  homestead,  the  private  or  joint  ownership  of  one  should  be 
considered  a  necessity.  Its  use  will  certainly  reduce  the  cost  of  raising 
tobacco,  as  well  as  make  the  occupation  more  pleasant,  and  it  is  trusted 
that  its  general  adoption  for  the  purposes  of  this  industry  is  merely  a 
matter  of  time.  Although  other  homely  preparations,  such  as  extract  of 
gum4eaves,  or  an  infusion  of  old  tobacco-stalks  and  damaged  leaves  with 
carbonate  of  soda,  may  prove  efl&cient,  Paris  Green  is  the  insecticide  to  be 
chiefly  commended  for  use  on  tobacco-plants,  and  the  notes  givQn  in  the 
article  on  "  Insect  and  Fungus  Diseases,"  page  328,  give  full  particulars  of 
its  character,  methods  of  application,  and  effect. 

Cultivation. 

In  land  of  good  natural  texture  and  friability  there  is  not  much  tendency 
to  cake,  and  very  little  cultivation  serves  to  keep  it  in  good  condition  ;  but 
man  J  soils,  through  poverty  of  organic  matter,  bad  drainage,  or  excess  of 
undissolved  (integrate)  clay,  will  cake  after  absorption  of  even  a  small 
quantity  of  surface  moisture.  This  condition  is  bad  for  the  growth  of  any 
crop,  as  the  surface  crust  not  only  excludes  the  air,  but,  being  a  bad  con- 
ductor, the  heat  also,  so  that  the  ground  near  the  roots  is  chillea  and  growth 
restricted.  Consequently  where  there  is  a  liability  to  this  formation  it  should 
be  prevented  by  taking  a  one-horse  cultivator  or  scarifier  between  the  rows, 
and  again  transversely,  as  frequently  as  may  be  found  necessary  during  the 
season.  Grass  and  weeds  should  be  rigorously  kept  down  and  a  perfectly 
clean  field  maintained  by  the  use  of  the  horse  hoe,  as  everything  that  detracts 
from  the  growth  of  the  plant  is  detrimental  to  the  quality  of  the  leaf. 

Care  must  be  taken  that  neither  the  leaves  or  roots  of  the  plants  are 
damaged  in  this  operation,  which,  apart  from  other  favourable  results, 
renders  land  and  crops  so  treated  less  susceptible  to  the  influence  of  pro- 
longed droughts,  as  the  unimpeded  action  of  sun  and  air  draws  what  moisture 
may  exist  in  the  ground  towards  the  surface. 

miUng. 

When  the  plants  have  attained  a  height  of  12  inches  to  15  inches,  they 
should  have  the  earth  drawn  or  heaped  round  the  stem  to  afford  them  the 
necessary  support.  This  work,  termed  hilling,  may  be  done  by  either  a  light 
single  or  double  mould-board  plough,  or  an  implement  similar  to  the  latest 
fashion  of  maize  cultivators,  which  can  be  gauged  to  various  widths  and 
carry  two  mould-boards  on  the  after  teeth,  that  heap  the  soil  round  the  plant 
to  the  desired  height.  In  the  past  this  work  was  done  by  the  hoe,  but  the 
above  method  will  be  found  more  economical,  while  equally  efficient,  if  per- 
formed with  care.  In  the  case  of  very  high-growing  plants  they  may  require 
to  be  hilled  twice  in  the  course  of  the  season. 

Short  swingle-trees  should  be  used  to  prevent  injury  to  the  leaves. 

Priming  and  Topping. 

The  field  life  of  the  tobacco-plant  in  this  Colony,  with  favourable  weather, 
should  range  from  ninety  to  not  more  than  one  hundred  and  ten  days,  the 
flower- buds  commonly  making  their  appearance  from  the  seventh  to  the ; 
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ninth  week  of  this  period.  These,  and  two  or  more  of  the  upper  leaves, 
after  attaining  a  certain  development,  should  be  nipped  off,  except  in  the 
case  of  those  plants  required  for  seed.  This  operation,  styled  topping,  is 
generally  conducted  at  the  same  time  with  the  somewhat  similar  work  of 
priming,  or  the  removal  of  the  ground-damaged  and  broken  bottom  leaves. 
Although  some  farmers,  notably  in  France,  where  the  crop  is  most  carefully 
grown  under  the  superintendence  of  the  B^^fie  Nationale,  prime  as  early  as 
the  fourth  or  fifth  week  after  setting  out,  so  that  the  juices  of  the  plant 
are  not  wasted  on  the  nourishment  of  unmarketable  leaves. 

Note. — Where  the  leaf  system  of  harvesting  is  adopted  it  may  be  permis- 
sible to  allow  the  primary  leaves  to  ripen  and  to  harvest  them  the  same  as 
the  others. 

The  object  of  both  the  above  operations  is  to  retain  only  such  number  of 
perfect  leaves  on  each  plant  as  it  can  thoroughly  develop  and  mature.  The 
sap  that  would  have  gone  towards  the  growth  of  flowers  and  seed  is  thus 
diverted  to  the  enrichment  of  those  leaves  which  will  form  the  crop,  and 
upon  the  merits  of  which,  individually,  the  farmer  entirely  depends  for  a 
reward  for  the  labour  and  expense  of  their  growth.  When  topping  is  per- 
formed too  high,  the  upper  leaves  remain  light  and  papery ;  thus,  should  a 
plant  that  can  only  properly  mature  twelve  leaves  be  leit  with  sixteen,  there 
will  not  only  be  no  gain  in  weight,  but  a  distinct  loss  of  quality  will  be 
apparent.  Topping  too  low  conduces  to  the  development  of  thick  midribs 
and  veins,  throws  the  leaves  towards  the  ground,  and  largely  changes  the 
character  of  any  variety  so  treated. 

What  a  prominent  agriculturist  of  this  Colony  termed  the  scieDoe  of 
*' common  sense"  is  particularly  requisite  in  this  work,  as  no  arbitrary 
opinion  can  be  laid  down  as  to  the  number  of  leaves  to  be  left  on  each  plant. 
So  much  depends  upon  the  variety  of  tobacco  grown,  the  strength  of  the 
soil,  and  the  resultant  conditiou  of  the  plant.  The  number  of  leaves  to  be 
retained  ranges,  according  to  circumstances,  from  six  to  twenty- two,  and 
must  in  each  case  be  decided  by  the  observation  and  experience  oE  the  farmer 
interested,  guided  by  the  object  to  be  attained.  This  method  is  much  more 
likely  to  be  productive  of  correct  results  than  the  blind  following  of  such 
dogmatic  aphorisms  as  "  prime  high  and  top  low,''  inculcated  in  some  hand- 
books, and  which,  like  many  more  wise  saws,  is  only  partly  true  and  no  guide 
of  action.  There  is  a  concensus  of  opinion  on  the  part  of  the  most  expe- 
rienced tobacco  planters  and  German  chemists,  who  have  carefully  investigated 
the  matter,  ths^t  there  is  a  decided  loss  of  aroma  in  the  leaves  from  the  prema- 
ture removal  of  the  flower-buds  that  is  not  often  recouped  by  the  increased 
yield  so  obtained.  It  is  therefore  advisable,  except  in  the  case  of  late  crops, 
to  defer  the  operation  of  topping  till  the  flower-buds  have  appeared  with  some 
regularity  throughout  the  field,  so  that  the  work  once  entered  upon  may  be 
performed  without  much  interruption,  and  so  tend  to  uniformity  in  ripening. 

The  cigar- tobacco  of  the  North- East  Coast  should  not  be  topped  till  the 
flower-buds  are  opening,  when  not  more  than  two  top  leaves  should  be  taken 
off  with  them. 

It  is  clear  that  the  system  of  harvesting  ripe  leaves  only  will  permit  of 
retaining  a  larger  number  to  each  stalk  than  where  the  practice  of  cutting 
down  the  whole  plant  is  followed. 

The  pinching  off"  of  flower,  stalks,  and  leaves  is  work  for  which  children 
are  well  suited.  It  should  be  neatly  and  deftly  performed,  so  that  the 
wounds  may  not  hinder  the  growth  of  the  plant  by  dissipating  its  resources, 
or  damage  be  caused  to  the  remaining  leaves,  which  will  now  rapidly  expand 
and  increase  in  body  after  receiving  the  above  attentions. 
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Snckering. 

Flower  buds  having,  with  the  above  exception,  been  remorfielesslj  defitroj^d, 
nature  immediately  asserts  its  will  by  throwing  out  buds  (suckers)  at 
the  axils  of  the  leaves  and  stem,  which  if  left  to  themselves  will  develop  into 
leaves  and  flower  stalks.  These  intruders  must  be  constantly  removed,  and 
should  never  be  allowed  to  grow  beyond  2  inches  in  length.  Their  existence, 
of  course,  is  at  the  expense  of  the  vitality  of  the  plant,  which  we  are 
interested  in  making  as  perfect  as  possible.  This  work,  known  as  nucJcering^ 
becomes  almost  continuous  for  the  remaining  period  of  the  field-life  of  the 
plant.  This  will  vary  from  two  to  four  weeks,  according  to  the  merits  of 
soil  and  climate,  which  in  some  measure  determine  the  number  of  growths 
of  suckers  that  will  be  thrown  out.  This  number  will  vary,  and  will  be 
greater  in  the  more  stimulating  climate  of  the  northern  seaboard  than  else- 
where ;  but  in  every  case  a  careful  examination  and  trimming  of  the  plants 
will  be  necessary  every  three  or  four  days.  In  the  earlier  work  of  tobacco- 
growing,  intervals  of  varying  length  will  occur  during  which  the  every-day 
presence  of  the  labourer  among  his  plants  may  not  be  necessary.  From  the 
appearance  of  the  first  sucker,  however,  till  the  crop  has  been  placed  in  the 
curing-shed,  his  attention  will  be  fully  occupied  in  doing  justice  to  his 
3-acre  charge,  either  indoors  or  out.  It  will  greatly  conduce  to  the  perfection 
of  the  crop  if  the  field  operations  just  described  are  carried  out  after  the 
dew  has  left  the  plants,  when  they  have  become  tougher  and  less  liable  to 
injury. 

Second  Crop, 

In  the  northern  half  of  the  Colony,  if  the  harvest  is  moderately  early,  a 
second  or  "  ratoon  "  crop,  not  inferior  to  the  first,  may  in  many  districts  be 
legitimately  expected,  the  strongest  one  of  the  many  suckers  starting  from 
the  underground  stem  alone  being  left  to  grow.  Where  such  conditions 
exist,  the  same  assiduity  and  attention  to  the  details  of  cultivation  as  pre- 
viously advised  will  be  necessary. 

Seed  Plants. 

Plants  reserved  for  seed  should  be  of  the  strons;est  iu  the  field,  and  dis- 
tinguishable by  being  attached  to  a  tall  rod,  firmly  fixed  in  the  ground. 
This  will  also  serve  to  support  them  against  strong  winds.  They  should 
receive  the  same  care  in  suckering  as  the  other  plants,  and,  as  insecticides 
may  not  be  used  on  them  with  safety,  worming  should  be  done  by  hand. 
When  the  seed-pods  have  ripened,  which  may  be  known  by  their  turning  a 
dark-brown  colour,  they  may  be  harvested  either  by  cutting  ofE  the  seed* 
heads  and  hanging  them  head  down  in  a  dry  place,  or,  where  field  insects 
attack  the  pods,  which  they  frequently  do,  the  whole  plant  may  be  pulled  up 
by  the  root,  even  before  perfect  maturity,  and  allowed  to  ripen  m  a  lik« 
inverted  position  in  the  curing-house. 

In  shelling  the  seed,  all  undeveloped  pods  should  be  rejected. 

Sipening. 

Within  the  period  stated,  signs  of  advancing  ripeness  will  be  observed 
thpoughout  the  field,  and  are  not  difficult  of  discernment  by  anyone  even 
slightly  acquainted  with  the  crop.  The  luxuriant  green  of  the  plants  givea 
place  to  a  marbled  or  mottled  pale  green  and  yellow  colour;  the  veina 
appear  swollen,  and  the  leaves  heavy  and  fleshy,  with  a  gummy  feel,  whilo 
the  tips,  when  doubled  forward,  break  with  a  clean  fracture. 
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A  moderately  bright  but  oool  daj  after  the  dew  has  left  ihe  plaaita  ii  bert 
for  harreBtiog  tobacco,  but  the  potBesaion  of  a  good  field  Bhelter,  such  as 
previoualj  recommexided,  will  render  the  farmer  comparatirelj  independent 
of  the  ardour  of  tbe  sun.    In  ita  abaenee  ha  will  have  to  be  careful. 

Armed  with  a  suitable  knife,  gently  turn  up  the  bottom  learee  of  the  plant, 
from  which  it  is  assumed  all  suckers,  decayed  leaves,  and  insects  haye  been 
removed,  and  after  bending  it  to  one  side,  with  a  sharp  blow  cut  dose  to  the 
ground,  on  which  lay  it  carefully  down  with  its  butt  inclined  towards  the 
sun,  where,  in  ordinary  course,  if  the  latter  is  not  too  strong,  it  should  remain 
until  thoroughly  wilted.  It  will  then  have  acquired  a  toughness  and  pliancy 
that  will  enable  it  to  be  trancfported  by  cart  or  otherwise  to  the  curing-shed 
without  injury  if  ordinary  care  is  exercised,  which  it  is  very  necessary  should 
now  and  at  all  times  be  practised.  In  the  soft  and  tender  condition  the 
plant  has  assumed  the  tissues  of  the  leaf  are  easily  bruised,  permanently 
injuring  the  affected  part,  and  reducing  the  most  perfect  leaf  to  the  low 
commercial  and  priced  grade  of  "  broken  "  tobacco. 

At  the  risk  of  repetition,  we  again  desire  to  point  out  and  impress  upon 
the  reader  that  seven-eighths  of  the  defects  found  in  New  South  Wales 
tobacco  in  the  past  have  been  not  only  the  result  of  imperfect  knowledge  in 
its  cultivation  and  curing  but  of  a  more  or  less  deliberate  carelessness  in 
the  treatment  and  handling  of  the  plant  from  tins  cutting  stage  onwards. 
And  we  would  urge  that  if  the  very  desirable  improvement  in  appearance  and 
quality  which  is  possible  in  this  commodity  is  to  be  effected,  greater  care 
and  intelligence  will  have  to  be  exhibited  in  its  preparation  than  has  yet 
been  done,  save  in  one  or  two  instances. 

Caring. 

This  will  bring  the  grower  up  to  the  period  of  curing.  The  curing  of  the 
leaf  is  of  such  importance  that  it  is  not  possible  to  spare  in  a  handbook  of 
this  kind  the  space  that  is  necessary  to  illustrate  the  methods  of  erecting 
drying  sheds  and  explaining  the  various  processes  of  manipulation.  The 
Department  of  Agriculture  has  already  published  a  comprehensive  work  on 
these  matters,  and  persons  wishing  to  go  fully  into  the  subject  can,  on 
applying,  obtain  a  copy  gratis. 


Hops  {Humulus  lupulus^  linn.) 

JOHN  COLEMAN. 

Climate. 

Thb  climate  should  be  temperate  and  free  from  hot  winds  in  summer.  In 
winter  frosts  are  very  beneficial  to  the  health  of  the  plants,  particularly  in 
stopping  during  that  period  the  growth  of  young  shoots,  thereby  throwing 
the  vitality  into  the  bines  and  fruit  during  their  proper  season. 

Situation  and  Soil. 

Districts  like  Armidale,  Cooma,  Goulbum,  and  Orange  are  well-adapted 
for  the  growth  of  hops.  There  is  no  crop  which  suffers  more  from  wmds 
than  hops,  and,  therefore,  in  choosing  land,  care  should  be  ta^en  to  secure  a 
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site  with  an  euterlj  or  nortb-easierly  aspect,  well  eheltered  from  south  and 
south-westerlj  winds  bj  either  natural  timber  or  artificial  shelter. 

The  soil  should  be  a  deep  rich  loam,  rather  stiff  in  texture,  and  of  a  clayey 
nature.  If  a  large  crop  is  wanted  a  good  alluvial  soil  is  suitable  for  strong 
growing  yarieties. 

Preparing  the  SoiL 

Plough  with  a  good  deep  farrow,  say  8  inches ;  take  off  the  mould-board 
of  ano&er  plough  and  subsoil  the  land  at  bottom  of  furrow  by  breaking 
np  the  under  surface  6  or  7  inches  without  bringing  the  soil  to  the  top. 
TUs  is  done  by  running  the  second  plough  after  the  first  one  in  the  same 
furrow.  If  you  have  a  subsoil  plough,  of  course  that  would  be  more 
suitable.  This  should  be  continued  until  the  whole  paddock  is  ploughed. 
Then  take  the  harrows  and  cross- work  the  land  well  to  make  a  level  surface, 
and  also  a  deep,  fine  bed  ready  for  planting  the  hop-sets. 

nnder-draming. 

This  is  of  the  utmost  importance  in  keeping  the  hops  in  a  healthy  state, 
as  in  a  wet  subsoil  they  are  very  subject  to  mould.  There  is  no  fertiliser 
that  can  be  used  which  will  give  quality  to  the  hops  equal  to  under-draining. 
Common  agricultural  drain-pipes  of  3  inches  diameter  are  found  by  experi- 
ence to  be  the  best  size  for  airing  the  land  and  causing  the  soil  to  work 
more  freely.  Their  cost  is  about  the  same  as  that  of  bricks,  and  they  can  be 
made  by  any  brickmaker.  Four  feet  in  depth,  and  about  40  feet  apart,  is 
found  to  drain  ordinary  soils  well.  Stifi^,  heavy,  clay  soils  require  the  drains 
more  shallow  and  closer  together ;  sixty-four  drain-pipes  are  required  per 
chain,  so  that  the  quantity  required  can  be  easily  ascertained. 

In  regard  to  the  necessity  for  under-draining,  the  following  facts  speak 
for  themselves: — 

The  disease  called  '*  red  spider  or  fire-blast  '*  usually  makes  its  appearance 
after  a  few  years  cultivation  on  low-lying,  rich,  alluvial  land,  if  irrigated ; 
also  on  highly-manured,  wet,  retentive  soils,  unless  well  under-drained. 

Be  careful  not  to  allow  sheep  to  feed  off  the  autumn  shoots  which  grow 
from  the  hop-hills,  after  the  hops  are  picked,  as  it  causes  the  crown  of  the 
hills  to  dry — ^rot  and  decay,  particularly  on  badly-drained,  wet  land. 

Varieties  of  Hops. 

In  the  period  of  ripening  early  sorts  will  be  ready  for  picking  about  six 
weeks  in  advance  of  tne  late  varieties. 

Early  Sorts. — ^White's  Beltering  Golden,  Early  Prolific,  Henham  Jones*, 
and  Jones'. 

Medium. — Grape,  Cluster,  Euggle's  Goldings,  Golden  Tips,  Pure  East 
Kent  Goldings,  and  Meopham  Goldings. 

Late. — Colegates,  Late  Goldings,  White  Bine  Colegates,  and  Mole's  Late 
GoLlingB. 

There  are  several  other  varieties  similar  in  character  to  those  I  have 
mentioned.  The  hops  known  in  the  trade  as  Americans  are  Grape  and 
Cluster. 

The  Calif omians  grow  Cluster  and  a  hop  very  like  Euggle's  Goldings. 
The  Germans  principally  grow  pure  Goldings,  of  first-rate  quality,  by  a 
special  pvoeess,  but  tiiey  never  grow  heavy  crops. 
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The  hops  used  hj  the  brewers  for  the  best  pale  ale  are  mostly  pure 
GoldiDgs  and  Jodos',  these  possessing  a  very  delicate  bitter,  and  a  nice 
light  colour,  with  plenty  of  lupuline.  Other  varieties  are  used  for  stock  ale 
and  for  porter  brewing.  Colegates  are  sought  after  since  they  contain  most 
lupuline  or  brew,  but  of  a  rather  strong  flavour. 

Saising  the  Plants. 

Hops  are  usually  raised  from  cuttings  or  sets,  as  thev  are  called,  which 
are  taken  from  the  hop-hills  in  winter  or  early  spring  before  growth  has 
commenced.  They  are  cut  about  6  inches  in  length,  but  it  is  necessary  to 
have  at  least  two  sets  of  eyes  on  every  set,  as  the  bottom  set  of  eyes  will 
form  roots  and  the  top  ones  bines  or  shoots,  which  produce  the  hops.  Choose 
a  nice  clean  plot  of  ground  and  plant  your  sets  in  rows,  with  top  of  set  just 
showing  on  the  surface.  The  rows  should  be  about  18  inches  apart  with  & 
space  of  6  or  7  inches  from  set  to  set.  Keep  them  clear  of  weeds  during 
the  summer,  and  the  following  winter  dig  up  the  sets  and  plant  them  in 
their  fiual  quarters.  With  hops,  as  with  grapes,  by  adopting  this  method 
one  year  is  saved  in  their  production  of  fruit.  This  is  the  usual  practice  in 
all  hop-growing  districts. 

They  may  also  be  raised  from  seeds,  but  it  is  a  tedious  process,  taking  four 
years  to  show  the  true  character  of  the  fruit.  Moreover,  plants  raised  from 
seed  are  liable  to  sport,  as  the  hop-plant  is  a  "  wind  hybridiser,"  so  that 
several  sorts  may  come  from  the  seeds  of  the  same  hop. 

Planting. 

Obtain  a  supply  of  small  sticks,  about  as  thick  as  the  little  finger  and  a 
foot  l(»ng.  Get  the  square  of  your  paddocJi  north,  south,  east,  and  west, 
and  take  two  lines  to  cross  each  other  as  near  the  centre  of  the  paddock  as 
possible,  one  north  and  south,  the  other  east  and  west,  and  put  out  the  rows 
due  north  and  south,  10  links  apart  and  10  links  from  hill  to  hill.  If  these 
instructions  are  carefully  followed  the  hills  will  come  in  perfectly  straight 
lines  every  way.  This  distance  apart  gives  1,000  hills  per  acre,  which  from 
long  experience  is  found  to  be  the  best  for  horse  labour,  and  also  to  enable 
the  plants  to  get  the  full  benefit  of  the  sun's  rays  and  free  circulation  of 
air. 

Have  the  sticks  abovementioned  placed  in  position.  Take  a  spade  and 
cut  out  a  square  hole  around  the  stick  thus  |  •  |  about  18  inches  at  the 
surface  and  12  inches  deep,  stirring  up  the  subsoil  at  the  bottom  of  the  hole 
to  enable  the  roots  to  go  down,  and  place  the  stick  in  the  hole  for  future 
use.  Then  take  three  strong  sets  (four  if  weakly),  cut  off'  the  roots  to  6  or 
6  inches  in  length ;  place  a  small  mound  of  fine  earth  in  centre  of  hole, 
place  your  sets  at  even  distances  around,  bringing  their  tops  together,  and 
about  even  with  the  surface  of  the  soil,  filling  in  the  hole  with  fine  earth  o?er 
the  roots,  and  gently  treading  in  till  the  hole  is  filled  to  the  surface ;  then 
place  the  sticks  over  the  sets  to  mark  the  position  of  hill.  A  little  well-rotted 
farmyard  manure  mixed  with  the  soil  when  filling  up  the  holes  will  give  the 
young  plants  a  start,  and  enable  them  to  withstand  dry  weather  better 
during  their  first  summer's  growth. 

Cultivation. 

As  soon  as  weeds  appear  work  the  land  across  between  the  hills  with 
a  Planet  junr.,  taking  care  not  to  stir  the  soil  too  close  to  the  sets.    Use  a 
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hoe  around  the  hills  to  cut  out  the  weeds.  This  is  the  only  cultivation 
needed  during  the  first  summer.  A  little  after  midsummer  go  over  the 
plantation,  hill  by  hill,  and  collect  the  Tines  that  are  found  trailing  over  the 
ground  ;  give  them  a  twist  round  and  tie  in  a  loose  knot  on  top  of  the  hill, 
in  order  to  put  them  out  of  the  way  of  the  horse-hoe,  which  should  be  used 
frequently  to  prevent  the  growth  of  weeds,  which  is  of  the  utmost  importance. 

As  a  rule,  hops  are  not  cultivated  for  a  crop  the  first  season,  as  the  expense 
t)f  finding  small  sticks  or  poles  which  are  not  large  enough  for  use  in  the 
second  and  following  years  is  very  often  more  than  the  crop  is  worth. 
Moreover,  by  not  allowing  them  to  fruit  the  first  year,  the  stock  becomes 
much  stronger  and  capable  of  producing  heavier  crops  in  after  years. 

We  have  now  arrived  at  the  autumn  of  the  first  year  with  our  plantation 
of  hops  free  from  weeds  and  the  land  in  good  order.  The  next  process  is  to 
take  a  light  one  or  two  horse  plough  and  turn  up  a  furrow  to  the  hills  of 
hops  (not  too  close  to  injure  the  young  roots)  from  end  to  end  of  the 
plantation,  ploughing  four  furrows  along  each  alley  or  space  between  the 
nop- hills,  turning  two  furrows  to  the  right  and  two  to  the  left  hand.  The 
object  of  this  is  to  leave  a  surface-drain  in  the  centre  of  the  alley  to  take 
away  the  surface  water  during  winter,  as  hops  are  likely  to  become  affected 
by  *'  mould  "  if  water  is  allowed  to  accumulate  on  the  land  in  winter. 


Stringing. 

The  system  of  growing  hops  on  poles  was  largely  in  favour  Bome  years 
ago,  but  what  is  known  as  the  string-system  is  now  more  generally  adopted, 
particularly  where  poles  are  difficult  to  obtain.  When  poles  are  used,  three 
poles  are  required  to  each  hill ;  and  as  there  are  1,000  hills  to  the  acre,  it 
follows  that  3,000  poles  would  be  required  for  the  same  area,  and  in  a  field 
of  only  10  acres  30,000  poles  would  be  needed.  This  is  a  serious  item  where 
it  is  difficult  to  obtain  suitable  saplings.  I  say  suitable,  because  the  thicker 
the  poles  the  greater  the  labour  involved,  besides  being  more  inconvenient 
in  every  respect. 

The  string-system  only  requires  one  stake  or  pole  to  each  hill,  which 
should  be  about  9  or  10  feet  long,  and  of  the  same  thickness  as  an  ordinary 
vineyard  stake ;   and  it  should  be 
inserted  12  or  15  inches  into  the 
^ound,  and  distant  from  centre  of 
hill  about  9  inches  on  the  western 
side.     The  stakes  may  be  placed  in 
position  in  winter,  as  they  are  never 
taken  up  when  once  erected.    The 
strings  (best  seaming  twine)  are  run 
along  the  tops  of  the  stakes  and  then 
crosswise  from  pole  to  pole;  forming 
a  network    over  the   entire  hop- 
garden.    A  very  simple   arrange- 
ment is  used  for  the  tying  on  of  the  string ;  a  rod  of  about  9  or  10  feet  long, 
with  a  hook  or  ring  in  the  top  for  the  string  to  pass  through,  is  used.     A 
common  skein- winder  is  strapped  in  front  of  the  operator  by  a  strap  passing 
round  his  waist ;  the  end  of  the  string  from  the  winder  is  passed  through  the 
hook  or  ring  at  top  of  rod,  and  tied  to  the  top  of  the  first  pole.    The  operator, 
keeping  the  string  tight  in  his  hand,  passes  on  from  stake  to  stake,  giving 
the  string  one  entire  turn  around  the  top  of  each  one,  being  careful  to  keep 
the  string  at  a  good  tension.     When  the  end  of  a  line  of  hUls  is  reached  he 
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pawop  on  to  next  row,  and  repeats  the  operation  nntil  the  netwoi^c  is  com- 
pleted. The  stronger  the  yarietr  the  greater  the  number  of  directiona  to  be 
proTided  in  which  to  train  the  Tines. 

Hremang  Hops. 

The  process  of  dressing  the  hops  is  performed  in  earlj  spring,  before  the 
bine  starts  into  growth.  With  a  narrow  short-handled  hoe  open  and  remove 
all  the  earth  on  the  top  and  around  the  hill,  find  all  the  suckers  running  out 
from  stock,  then  cut  the  sets,  suckers,  and  loose  roots  as  dose  as  possible  to 
crown  of  hill  with  a  sharp  knife,  and  replace  sufficient  fine  earth  to.  neatly 
cover  the  exposed  stocks,  leaving  the  ground  leyel  instead  of  in  a  moun^ 
as  formerly.  If  sets  are  required  for  new  plantations,  they  must  be  saved,  as 
previouslj  directed. 

Tying. 

As  soon  as  the  bines  have  grown  to  the  length  of  about  2i  to  3  feet, 
choose  six  of  the  best  fruitful  bines  as  near  the  centre  of  hill  as  possible ; 
give  them  a  twist  round  the  stake,  turning  them  from  east  to  south  to  west, 
(they  will  not  grow  trained  in  the  other  direction),  taking  care  they  do  not 
cross  each  other.  Tie  to  the  stake  with  soft  rushes  in  a  slip-knot,  so  as  not 
to  strangle  the  bines  when  they  become  thicker.  These  rushes  are  found 
growing  in  swampy  places.  The  hop-tying  season  lasts  about  seven  to  eight 
weeks,  and  the  plants  require  looking  over  at  least  four  times  during  that 
period.  This  work  is  usually  done  by  women  and  children,  who,  when  accus- 
tomed to  it,  earn  good  wages. 

During  the  sumsaer,  when  the  hops  are  growing,  the  hills  must  be  kept 
free  from  weeds  by  the  use  of  a  good  fork  or  common  hoe ;  all  superfluous 
bines  should  be  pulled  out,  branches  cut  off  from  crown  of  hill,  and  all  weeds 
pulled  out  where  the  hoe  cannot  be  used.  When  the  hops  are  grown  nearly 
full  sise,  and  there  is  a  good  depth  of  fine  earth  in  the  alleys  which  has  been 
cultivated  by  horse  labour,  place  five  or  six  large  shovelfuls  of  fine  earth  on 
top  of  the  crown  of  each  hill : 

let.  Por  the  purpose  of  inducing  roots  or  fibres  to  shoot  from  the  batts  of 
the  bines,  to  help  sustain  the  fruit. 

2nd.  To  keep  the  hills  moist,  and  to  protect  them  from  the  scorching  sun's 
rays,  and  to  keep  out  the  wet  from  the  crown  of  hill  in  winter. 

3rd.  To  provide  sets  for  planting  other  plantations  (the  earth  being  placed 
on  the  hills  causes  the  butts  of  the  bines  to  thicken  and  form  sets),  as  this  is 
the  only  way  that  the  hop  can  be  propagated.  After  this  process,  or  '* ringing 
in,"  as  the  growers  term  it,  put  a  horse-hoe  over  the  land  a  time  or  two, 
then  with  a  strike-furrow  plough  of  wide  spread  strike  a  furrow  from  end 
to  end  of  hop-garden,  to  provide  water-channels  in  case  of  heavy  rain.- 

Picking. 

According  to  the  kind  of  hops  and  the  different  been  to  be  brewed,  so  tiiere 
are  different  stages  of  ripeness  for  the  picking.  The  follovnng  ia  the 
general  method  of  making  the  test :— Take  a  hop-flower  or  two  &om  an  out- 
side bunch  of  hops,  strip  the  leaves  or  bracts  from  the  stem  of  the  hop-flower, 
and  if  the  insides  of  them  contain  plenty  of  ''  Lupuline,"  cht  golden-jrilow 
dust  powder,  and  the  seeds  are  ripe,  which  can  be  readily  determined  by 
cracking  them,  the  hops  are  ready  for  picking.    A  little  knowledge  gained 
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by  actual  experience  is,  howeyer,  required  before  a  person  is  an  expert  judge. 
Hop-picking  is  generally  done  by  women  and  children;  but  I  must  here 
explaan  that  the  bop-plants  grown  on  poles  sre  eut  off  about  12  or  15  inches 
from  the  ground,  and  the  poles,  with  the  crops  twined  round  them,  are  re- 
moYed  from  the  ground,  and  placed  in  position  for  the  women  and  children  to 
do  the  picking.  When  the  plants  are  grown  on  the  string  system  the  men  cut 
the  strings  down  from  the  top  of  the  stakes  ready  for  the  operations  of  the 
women  and  children.  The  men  are  further  employed  shifting  the  bins  or 
baskets,  and  in  carrying  to  the  waggon  the  freshly-picked  or  green  hops 
when  bagged,  also  in  stripping  the  bines  from  the  poles  when  the  hops  are 
picked  o9.  The  hops  as  picked  fall  into  bins  or  baskets — any  leaves  or  twigs 
are  removed,  and  the  baflkets  are  taken  to  the  hop-kiln  to  be  dried  and  baled 
for  market.  It  is  desirable  to  empty  the  bags  as  soon  as  possible  on  to  the 
hop-kiln,  as  the  green  hops  ferment  very  quickly  if  kept  enclosed  in  bags, 
which  causes  the  hops  to  turn  a  dirty  red  colour,  and  the  appearance  of  the 
sample  is  entirely  spoiled. 

Drying. 

The  process  of  drying  is  carried  out  in  a  circular  kiln  (after  the  style  of  a 
nudt-kiln),  on  a  floor  covered  with  hair-cloth,  and  distant  above  the  fire  from 
14  to  16  feet.  The  hops  are  dried  with  smokeless  coal  or  charcoal  for  abovt 
ten  hours,  until  all  sap  and  moisture  are  expelled.  After  being  put  on  the 
ludr-cloth  and  warmed  through  by  the  action  of  the  fire,  a  few  sticks  of 
sulphur  are  burnt  on  the  fire,  and  the  fumes,  passing  up  through  the  hops, 
destroy  all  insect  life,  improve  their  colour,  and  cause  them  to  retain  their 
quality  for  a  much  longer  period.  They  may  be  placed  on  the  hair-cloth  &om 
12  to  16  inches  deep,  according  to  the  degree  of  ripeness  when  picked.  Hops 
dried  by  good  charcoal  make  the  best  samples,  feeling  softer  to  the  touch, 
with  a  less  strong  smell  of  the  fire.  They  have  also  a  brighter  appearan^se 
in  the  sample,  and  are,  according  to  the  brewers,  more  delicate  in  flavour. 

After  having  been  dried  sufficiently  they  are  taken  from  the  kiln  into  a 
large  room  and  usually  passed  through  a  large  mesh  sieve,  to  take  out  small 
bunches  of  underdone  hops,  and  to  thoroughly  mix  them  to  make  a  more 
uniform  sample.  After  being  left  in  the  room  to  get  sufficiently  cool  they 
are  packed  in  bales  or  pockets,  made  of  stout  lute  cloth,  weighing  about  24 
oimees  per  yard,  of  which  it  takes  5  yards,  doubled  in  half  a^  sewn  up  the 
sides  with  good  seaming-twine,  to  make  a  pocket.  A  large  handful  of  hops 
18  tied  round  in  each  of  the  bottom  comers  to  form  lugs  to  carry  the  pocket 
tj.  The  hoop  is  then  sewn  in  the  top  of  the  pocket,  and  the  empty  pocket 
pat  in  the  hop-press.  A  few  hops  at  a  time  are  placed  in  the  pocket  and 
tightly  pressed  up  until  it  is  full.  The  hoop  is  then  taken  off,  and  the  top  of 
the  pocket  neatly  sewn  up,  leaving  lugs  at  each  comer.  The  pocket  of  hops 
is  then  ready  for  market. 

In  baling  up  hops  the  process  is  much  the  same,  only  that  the  jute  doth 
of  the  required  size  to  fit  inside  the  bale-press  is  sewn  square,  and  the  filling 
goes  on  as  in  the  former  case. 

It  is  the  custom  to  mark  on  the  outside  of  the  bale  or  pocket  of  hops  the 
name  of  the  grower  and  the  parish  and  county  where  grown,  in  letters  of 
4  in.  in  length  and  f  in.  in  wiath.  This  is  compulsory  in  Eng^d  under  th^ 
Trade  Marks  Act. 

A  pocket  of  hops  weighs  from  li  to  2  owt.,  and  a  bale  of  hops  from  2i  to 
4  cwt. 
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Commercial  Aspect 

Before  closing  this  article  we  must  look  at  the  commercial  side  of  hop- 
growing.  There  is  no  other  agricultural  industry  which  presents  such  Taria- 
tions,  both  in  regard  to  yield  per  acre  and  market  value  of  the  produce.  In 
what  may  be  termed  blighty  years  the  yield  in  England  is  only  I  to  2  or 
8  cwt.  per  acre,  and,  on  rare  occasions,  none  whatever  ;  while  in  a  favourable 
cropping  season  as  much  as  30  cwt.  per  acre,  and  even  more,  has  been 
picked.  An  average  crop  from  well  manured  and  cultivated  land  might  be 
set  down  at  from  12  up  to  15  cwt.  per  acre.  In  years  of  over-production 
hops  may  be  sold  for  80s.  per  cwt.,  and  the  next  season,  or  the  one  following 
that,  may  realise  as  much  as  £25  to  £30  per  cwt.  Colonial  hops  average 
from  lid.  to  Is.  3d.  per  lb. 

Plax. 

Plax  has  been  tried  in  various  parts  of  the  Colony,  and  in  the  cooler  parts 
grows  well. 

The  most  suitable  soil  is  a  deep,  free  loam,  with  a  clay  subsoil.  It  is 
important  that  the  land  should  be  thoroughly  .cultivated  by  ploughing,  cross- 
ploughing,  and  harrowing,  in  order  to  bring  it  to  the  finest  possible  tilth. 

For  fibre,  from  2  to  3  bushels  per  acre  should  be  sown ;  but  for  linseed, 
half  a  bushel  of  seed  is  sufiicient.  In  the  coastal  districts  June  is  the  best 
time  to  sow,  but  on  the  tablelands  sowing  should  be  deferred  till  August. 
After  sowing,  the  seed  should  be  covered  with  light  closely-toothed  harrows. 

Under  ordinary  circumstances  the  crop  will  be  ready  for  harvesting  in 
from  four  to  four  and  a  half  months. 

These  notes  are  from  an  article  on  Flax  Culture,  by  F.  Turner,  Agricultural  Gazette, 
vol  II,  p.  85. 


Hemp  (Cannabis  saliva). 

G.  VALDER. 

iViTH  the  purpose  of  testing  whether  hemp  is  a  suitable  crop  for  this  Colony, 
and  as  to  what  parts  were  most  favourable  for  its  cultivation,  the  Depart- 
ment imported  a  quantity  of  hemp  seed  from  Messrs.  Sutton  and  Sons,  the 
well-known  English  seedsmen.  This  seed  was  distributed  in  August  and 
September,  1892,  to  about  600  farmers  in  all  parts  of  the  Colony,  and  from 
reports  furnished  by  them,  and  from  the  cultivation  by  myself  of  several 
small  plots  in  the  Sydney  district,  the  following  information  has  been 
gathered: —  . 

Lands  having  an  altitude  of  less  than  2,000  feet  gave  the  best  results. 

Chocolate  loam  was  found  to  be  by  far  the  mbst  suitable  soil  for  this 
crop,  although  several  very  good  returns  were  obtained  from  the  lighter 
loams ;  but  on  sandy  soils  and  clays  the  crops  were,  in  nearly  every  case,  a 
flail  ure. 

The  lower  portions  of  the  Northern  and  Southern  Tablelands,  having  an 
altitude  of  from  1,000  to  2,000  feet,  and  the  chocolate  loams  of  the  Northern 
Eivers  district,  gave  the  best  returns,  both  as  to  yield  of  seed  and  fibre.  In 
several  parts  of  New  England  the  crops  grew  very  strongly  during  the 
spring,  but  the  dry  summer  completely  destroyed  them. 
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Sowing  took  place  from  the  end  of  August  until  the  commencement  of 
October.  In  the  warmer  districts  the  early  sowings  gave  the  best  returns, 
but  in  the  colder  districts  many  of  the  crops  were  sown  too  early,  and,  as  a 
consequence,  they  were  destroyed  by  late  frosts.  Mr.  C.  Fraaer,  of  Mitta- 
gon^,  reported  that  his  plants  were  badly  injured  by  frosts  on  the  14th  and 
15th  December.  Mr.  F.  E.  Thomas,  of  Numeralla,  near  Coo  ma,  reports 
that  he  considers  that  in  no  case  should  hemp  be  sown  before  October  in  his 
district. 

Oermination  took  place  in  from  five  to  fourteen  days  from  the  time  of 
sowing.  The  seed  supplied  was  evidently  very  good,  as  the  average  number 
of  plants  obtained  was  no  less  than  66  per  cent. 

The  land  was  either  ploughed  and  harrowed  or  deeply  dug.  In  many 
cases  a  portion  of  the  seed  was  sown  broadcast  and  the  remainder  in  drills. 
If  anything,  that  sown  in  drills  ^rew  the  stronger,  but  there  was  little 
difEerence  either  way.  Only  in  a  few  instances  was  manure  applied.  Farm- 
yard, cow,  and  fowl  manure,  and  wood  ashes  were  tried,  but  the  result  was 
very  doubtful. 

The  most  remarkable  feature  in  these  experiments  was  the  very  slow 
growth  of  the  plants,  the  average  being  about  6  inches  per  month.  In  no 
case  were  the  plants  reported  to  have  grown  more  than  f3  feet  6  inches  high, 
and  in  several  instances  the  plants  flowered  and  produced  seed  when  only 
15  to  18  inches  high.  At  Croydon  I  made  two  sowings — one  in  a  paddock 
which  had  been  ploughed  and  harrowed  ready  for  a  crop  of  sorghum,  and 
the  other  in  the  vegetable  garden,  where  the  soil  was  fairly  rich  and  well 
worked.  Although  the  plants  grew  well  at  first  in  both  places,  those  in  the 
paddock  were  only  2  feet  high  when  they  matured,  whereas  the  plants  in  the 
garden  were  from  3  feet  6  inches  to  4  feet  in  height,  but  none  of  them 
exceeded  this. 

Several  samples  of  seed,  including  two  of  my  own,  were  brought  to  the 
Department,  and,  on  comparing  them  with  imported  samples,  it  was  found 
that  the  colonial-grown  samples  were  equal  to  the  imported,  one  sample 
being  superior.     The  seed  was  large,  even,  and  of  a  pale  bright  colour. 

From  what  I  can  gather  from  these  reports,  and  from  my  own  experience, 
I  believe  that  there  are  many  parts  of  this  Colony  where  a  good  yield  of  seed 
of  first-class  quality  can  be  produced.  With  regard  to  the  fibre,  I  also 
think  that  our  rich  loams  on  the  coastal  districts,  and  also  several  portions 
on  the  Northern  and  Southern  Tablelands,  are  very  suitable  for  its  produc- 
tion, provided  that  a  more  thorough  system  of  cultivation  is  adopted  than  is 
usually  given  to  the  crops  grown  there.  Fibre  of  a  first-class  quality 
certainly  cannot  be  produced  without  the  following  conditions : — 

1.  A  rich  loamy  soil,  or  a  fairly  rich  one  with  manure. 

2.  A  good  rainfall.     (In  all  the  drier  districts  in  which  this  crop  was 

tried  the  plants  were  very  stunted.) 

8.  G-ood  cultivation.     Unless  the  soil  is  thoroughly  worked  and  pulver- 
ised the  plants  will  not  grow  strongly. 


Sun-flower. 

Thebe  are  very  few  districts  in  which  the  sun-flower  cannot  be  easily  grown. 
The  yield  of  seed  is  very  heavy,  and  it  is  a  splendid  feed  for  poultry. 

The  seed  may  be  sown  in  drills,  3  feet  apart,  and  the  strongest  plants  only 
be  allowed  to  stand  for  growth  (say)  about  18  inches  in  the  rows. 
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No  special  eaUiire  is  required,  except  that  tbe  crc^  be  kept  dean — tiitt  it 
be  not  exbansted  bj  weeds.  If  a  little  '*  billing  "  or  eartbuig  np  be  giren 
when  tiie  crop  is  2  or  8  feet  bigb,  so  mncb  the  tetter. 

The  Tsrietj  yielding  the  largest  quantity  of  oil  per  bushel  is  the  large 
black ;  bat  as  the  smaller  striped  Bussian  is  a  mnch  more  prolific  cropper,  it 
is  considered  the  more  profitable  one  to  grow.  The  returns  from  crops  of 
this  Tarietj  daring  the  past  season,  cultivated  as  above,  were  on  an  aronge 
£15  per  acre,  the  seed  or  grain  being  sold  for  poultrj  food,  and  not  for  oil 
extraction,  in  which  respect  there  is  no  sale  at  present. 

Seeds  may  be  obtained  from  anj  seedsman,  and  be  sown  when  the  frosts 
are  done. 

Buckwheat. 

This  is  another  good  poultrj  feed.  It  does  not  require  a  particularly  rich 
soil  or  special  cultivation.  It  can  be  sown  either  as  a  spring  or  autmnD 
crop.    About  1  bushel  of  seed  per  acre  is  required  for  broadcasting. 


MISCELLANEOUS  SUB-TEOPICAL  CROPS. 

•G.  M.  McKEOWN. 

Abrowboot  (CanfM  edulis). 

This  crop  may  be  saccessf ally  grown  in  most  of  the  moist  coast  districts. 

The  soil  should  be  light,  rich  and  well  drained,  and  should  be  deeply  broken 
and  thoroughly  worked  before  planting.  September  ia  the  best  month  for 
planting,  but  in  a  moist  spring  it  may  be  done  earlier. 

The  plants  are  propagated  by  division  of  the  stools,  and  care  should  be 
taken  that  the  bulbs  chosen  for  planting  are  furnished  witb  "  eyes,"  to  form 
the  new  growth. 

The  bulbs  should  be  set  out  in  furrows  4  feet  apart,  the  plants  being  3  feet 
apart  in  the  rows.     The  furrows  should  be  opened  about  6  inches  deep. 

Por  some  time  after  planting  cultivation  may  be  carried  out  by  mesns  of 
Planet  Jr.  implements,  but  very  little  attention  will  be  required  after  the 
ground  becomes  shaded  by  the  plants,  as  if  well  tilled  during  the  early  growth 
of  the  crop  the  soil  will  remain  open  and  free  from  weeds.  • 

In  about  ten  months  the  crop  wHl  reach  maturity,  and  may  then  be  pre- 
pared for  market,  or  profitably  used  as  food  for  stock  or  poultry. 

As  a  mill  for  the  manufacture  of  arrowroot  is  in  course  of  erection  on  the 
[Richmond  Biver,  it  is  probable  that  owing  to  the  cheaper  means  of  preparing 
the  product  the  value  of  the  crops  in  its  neighbourhood  will  be  increased. 

The  Banana  {Musa  aapientum). 

Feom  the  Clarence  Eiver  northward,  in  suitable  soil  and  situations,  the 
banana  may  be  profitably  grown  provided  proper  care  is  bestowed  on  the 
plantation. 

*  Late  Manager,  D^Mrtmental  Farm,  Sichinaad  Bivec 
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The  best  situation  is  an  easterly  or  north.easterlj  slope,  well  sheltered 
from  winds,  especially  those  blowing  from  tfao  west.  A  locality  not  liable  to 
serere  frosts  should  also  be  chosen. 

The  best  soil  is  a  deep  free  loam  ricb  is  regetable  matter,  and  well  drained 

The  land  should  be  thoroughly  broken  at  least  a  foot  deep,  the  holes  for 
the  plants  being  opened  to  that  depth,  and  the  soil  at  the  bottom  being  well 
broken.  Care  should  be  taken  to  remore  all  roots  or  decaying  wood  from 
the  neighbourhood  of  the  holes,  as  sometimes  a  fungus  disease  is  conreyed  to 
the  plants  by  them.  September  is  the  best  montb  for  planting,  but  suckers 
may  be  safely  planted  at  any  time.  The  suckers  should  be  planted  about 
20  feet  apart. 

Owing  to  the  presence  of  gall  worms  in  many  of  the  plantations  in  the 
northern  districts  the  strictest  care  is  necessary  in  procuring  plants  to  see 
that  they  are  free  from  this  pest,  whicb  has  destroyed  a  number  of  flourishing 
plantations.  The  presence  of  the  worms  may  readily  be  detected  on  examin- 
ation of  the  roots^  which  in  diseased  plants  exhibit  a  number  of  excrescences 
encasing  the  worms.  On  no  account  should  plants  be  taken  from  a  plantation 
in  which  they  have  appeared. 

In  order  to  produce  fruit  of  the  best  quality  it  is  essential  than  the  number 
of  suckers  growing  from  each  plant  be  limited,  not  more  than  three  or  four 
being  permitted  to  grow  at  one  time,  and  being  so  arranged  as  to  produce 
fndtin  succession. 

It  win  be  found  advantageous  to  restore  all  refuse  leaves  and  the  stems  of 
suckers  which  have  been  cut  off,  to  the  ground  for  the  nourishment  of  the 
plants,  and,  where  practicable,  to  supply  vegetable  matter  from  other  sources. 

From  a  well-cared-for  plantation,  under  favourable  conditions,  a  return 
may  be  expected  within  18  months  from  time  of  planting. 

A  limited  local  market  is  available,  but  the  Sydney  market  will  afford  the 
best  means  of  disposing  of  the  fruit,  which  should  be  cut  before  it  is  ripe. 
The  bunches  may  be  packed  in  crates,  or  sent  open  as  is  the  practice  with 
shipments  from  Fiji. 


Canaigee  (Bumea:  hymenosephalus). 

As  it  is  probable  that  in  the  low  rich  lands  of  many  of  the  northern  rivers 
this  newly  introduced  tan  plant  may  be  profitably  grown,  it  is  worthy  of  trial 
to  a  limited  extent  pending  the  establishmeait  of  a  local  market  for  it. 

The  time  for  planting  is  in  the  antanm. 

The  soil  should  be  deep,  rich,  and  moist,  and  should  be  well  broken  by 
subaoiling  to  admit  of  the  free  growth  of  the  roots.  The  roots  should  be 
divided,  care  being  taken  that  each  has  an  ''  eye  *'  to  form  the  new  plant. 

The  crop  may  be  harvested  when  quite  matured,  the  signs  of  which  are  the 
dying  of  the  leaves. 

Trials  conducted  at  the  Hawkesbury  Agricultural  College  and  at  th^ 
lITagga  Experiment  Farm  have  proved  that  this  crop  is  suited  to  the  Colony, 
and  further  trials  are  now  being  conducted  as  to  the  yield  per  acre  and 
quality  of  the  tubers. 

Cultivate  in  tbe  same  manner  as  potatoes,  except  that  they  can  be  grown 
a  little  closer.    March  has  proved  to  be  the  best  time  for  sowing  at  Wagga. 


Digitized  byCjOOQlC 


268  Miscellaneous    Crops. 


Coffee  {Cqffea  arabica). 

Fbom  the  Clarence  Eiver  northwards  cofEee  has  been  produced  to  a  limited 
•extent  with  a  fair  amount  of  success. 

The  best  site  for  a  plantation  is  a  warm  north-eastern  slope,  having  a  well- 
drained  soil  rich  in  vegetable  matter.  A  locality  free  from  severe  frost  and 
sheltered  from  winds  is  absolutely  necessary. 

Where  not  rendered  open  by  small  stones,  the  soil  should  be  broken  deeply. 

The  best  time  for  forming  a  nursery  to  supply  young  trees  for  a  plantation 
is  from  November  to  February,  as  it  is  essential  to  plant  seeds  fresh  from 
the  berries. 

The  seeds  should  be  sown  in  a  well-prepared  bed  under  shade,  the  "  beans" 
being  placed  about  2  inches  under  the  soil,  flat  side  downwards,  and  about 
6  inches  apart.     The  bed  should  be  kept  moist  at  all  times. 

In  about  twelve  months  the  seedlings  will  be  ready  to  transplant ;  but  it 
will  be  found  advisable  to  harden  them  by  gradually  removing  the  shade. 

Showery  weather,  with  a  prospect  of  continuance,  should  be  chosen  for 
transplanting,  and,  when  necessary,  the  newly  planted  trees  should  be  shaded 
and  watered. 

The  plants  should  be  placed  8  or  10  feet  apart,  in  rows.  In  taking  up 
young  ^eea  for  transplantation,  care  should  be  taken  not  to  injure  the  tap- 
root, which  should  be  placed  in  the  hole  in  its  natural  poBition,  the  bottom 
of  the  hole  being  well  broken  up  to  allow  it  to  penetrate  the  soil. 

In  stony  land,  where  horse  cultivators  cannot  be  used,  the  best  implement 
will  be  found  a  three  or  four  tined  hoe  of  wrought  iron,  absolute  freedom 
from  weeds  being  necessary  for  the  success  of  the  trees. 

All  suckers  should  be  removed,  and  the  trees  '^  topped  "  at  the  height  of 
about  5  feet,  all  useless  branches  which  have  ceased  to  bear  being  cut  out  to 
admit  light  and  air. 

Ginger  (Zingiber  officinale). 

It  is  improbable  that  ginger  can  be  produced  as  a  paying  crop  south  of  the 
Clarence  River. 

The  most  suitable  soil  for  its  growth  is  a  light  loam,  rich  in  vegetable 
matter  and  possessing  good  natural  drainage.  The  best  month  for  planting 
is  September. 

The  land  should  be  deeply  and  thoroughly  worked,  and  formed  into  ridges 
3  feet  apart,  the  rhizomes  being  planted  in  the  ridges  12  inches  apart  and 
about  3  inches  under  the  surface. 

Where  obtainable,  a  liberal  supply  of  well  rotted  stable  manure  should  be 
worked  into  the  soil,  as  the  crop  requires  plenty  of  nourishment. 

The  crop  will  mature  in  about  ten  months,  and  should  be  harvested  after 
the  tops  have  died  ofE. 

Harvesting  should  be  carried  out  in  a  similar  manner  to  that  practised 
with  potatoes,  &c.,  especial  care  being  taken  not  to  injure  the  "  hands  "  or 
rhizomes. 

To  prepare  the  produce  for  market,  the  "  hands "  should  be  placed  in 
boiling  water  for  about  five  minutes  and  then  dried  in  the  sun. 

The  colour  of  the  ginger  may  be  improved  by  scraping  and  by  fumigation 
with  sulphur. 
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The  Pineapple  {Ananetssa  sativa). 

Ok  high  land  free  from  frosts  this  fruit  may  be  successf ullj  grown  on  a 
commercial  scale  in  the  north-eastern  districts.' 

The  most  suitable  soil  is  a  sandy  loam,  well  drained  naturally,  but  excellent 
results  have  been  obtained  in  the  volcanic  soils  of  the  Eichmond  and  Tweed. 

The  land  should  be  deeply  worked  to  prepare  for  the  plants,  which  should 
be  placed  in  rows  6  feet  apart  and  3  feet  apart  in  the  rows.  Spring  and  early 
autumn  will  be  found  the  best  seasons  for  transplanting. 

Plants  may  be  increased  from  the  leafy  crowns  of  the  fruit  or  from  the 
suckers  which  spring  from  the  plants,  the  latter  giving  an  earlier  return 
than  the  former.  They  should  be  prepared  for  planting  by  the  removal  of 
a  few  of  the  lower  leaves  in  order  to  allow  the  roota  to  start.  From  plants 
raised  from  suckers  a  return  may  be  obtained  within  two  years  from  planting. 

The  best  implements  for  cultivating  between  the  rows  are  the  Planet  Junior 
horse-hoe  while  the  plants  are  young,  and  as  they  increase  in  size  the  Planet 
hand  plough  will  be  found  a  most  economical  implement. 

For  planting  on  a  large  scale  it  is  recommended  that  the  suckers  should 
be  set  out  in  rows  8  feet  apart  and  4  feet  in  the  rows.  The  work  of  cultiva- 
tion can  then  bo  done  almost  entirely  by  horse  labour,  and  when  making  a 
new  plantation  the  spaces  between  the  rows  can  be  filled  with  new  plants,, 
the  old  ones  being  removed  when  it  becomes  necessary  to  replant. 

The  suckers  which  form  after  the  production  of  the  first  fruit  should  be 
thinned  out,  otherwise  the  quality  of  the  fruit  will  deteriorate. 

For  transport  to  the  Sydney  market,  the  fruit  should  be  cut  when  about 
to  change  colour,  the  pines  being  carefully  packed  in  cases  about  3  feet  x  IS 
inches,  so  constructed  as  to  admit  plenty  of  air. 


Pea-nuts  {Arachis  hypogea). 

Ik  most  of  the  north  coast  districts  these  may  be  successfully  grown  at 
comparatively  small  cost. 

The  soil  should  be  of  a  free  nature,  not  liable  to  bake  on  the  sur&ce.  It 
should  be  thoroughly  pulverised,  but  should  be  broken  more  than  4  inches 
deep,  as  deep  working  renders  harvesting  much  more  difficult,  it  being  desir- 
able to  keep  the  nuts  as  near  the  surface  as  possible,  otherwise  many  will  be 
left  behind  in  dig^ng. 

The  Sjeed  should  be  sown  in  September  in  drills  3  feet  apart,  the  nuts  being 
placed  from  9  to  12  inches  apart  in  the  drills  and  about  3  inches  from  the 
surface. 

The  nuts  may  be  planted  whole  or  the  kernels  may  be  removed  and  sown 
singly,  by  the  latter  method  a  saving  of  seed  being  effected. 

The  quantity  of  whole  nuts  required  to  sow  an  acre  is  40  &.  The  soil 
should  be  kept  open  and  free  from  weeds  till  the  Tines  have  covered  the 
ground,  when  the  crop  will  not  require  much  attention  till  harvest  time. 

The  crop  should  be  harvested  when  the  vines  begin  to  turn  yellow,  and 
while  most  of  the  nuts  will  adhere  to  the  roots. 

The  yines  may  either  be  ploughed  or  dug  out  and  left  to  dry  for  a  few 
days  when  the  nuts  may  be  gathered. 

As  a  number  of  nuts  will  be  left  in  the  ground,  pigs  or  poultry  will  be 
found  useful  in  clearing  up  the  remnants,  and  both  wiU  be  found  to  thrive 
on  them. 
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B/AMIE  (Boehmeria  nivea). 

Although  not  yet  proved  a  commercial  Buccess,  this  iibre  plant  is  worth j 
of  attention  on  the  part  of  farmers  as  under  experimental  cultivation  it  has 
tliriven  well  on  high  land. 

As  it  requires  plenty  of  moisture,  however,  far  more  favourable  resutls 
flhould  be  ootained  on  the  rich  river  flats  of  the  north  coaat,  which  possess  a 
more  retentive  soil.  The  land  should  be  deeply  worked  and  formed  into 
wide  ridges  8  feet  apart  at  the  top.  Furrows  should  be  opened  on  the  top 
of  the  ridge?,  and  the  plants  placed  18  inches  apart  in  the  drills  and  covered 
with  about  3  inches  of  soil. 

Propagation  is  carried  out  by  means  of  division  of  the  roots,  any  portion 
with  a  bud  forming  a  new  plant.  Plants  may  also  be  raised  from  teed  or 
from  cuttings,  which  will  "strike"  readily  in  moist  weather  or  if  kept  watered. 
The  canes  should  be  cut  for  stripping  while  the  sap  is  circulating  freely,  but 
machinery  will  be  required  to  prepare  the  product  for  shipment. 

Trial  parcels  have  been  sent  to  London  to  test  its  quality  and  value,  and 
Mr.  Jackson  is  now  conducting  at  the  Hichmond  Hirer  Farm  experiments  to 
determine  the  practicability  of  producing  the  ribbons  on  a  commercial  basis. 
He  has  already  obtained  a  machine  for  treating  the  raw  material,  and  his 
reports  on  the  results  will  appear  from  time  to  time  in  the  Agrictdtyral 
Qazette, 

Pending  this  test,  it  would  be  well  for  farmers  to  plant  a  small  area  in 
view  of  possible  favourable  developments. 

EiCE  {Oryza  sati/oa). 

On  the  rich,  moist  soils  of  the  lowlying  lands  of  the  northern  rivers,  the 
cultivation  of  rice  is  worthy  of  extended  experiments,  but  the  red  volcanic 
soil  of  the  high  lands  has  so  far  failed  to  produce  satisfactory  results  owing 
to  the  rapid  escape  of  moisture  through  tne  subsoil.  The  soil  necessary  for 
its  growtn  without  irrigation  is  a  sandy  loam  with  a  clay  bottom,  having 
power  to  retain  moisture  sufficiently  long  to  prevent  the  growth  of  the  crop 
from  being  checked  by  dry  weather.  As  no  experiments  in  irrigation  have 
been  made,  reference  is  made  only  to  "  dry  "  cultivation. 

As  Messrs.  Harper  &  Co.  have  reported  that  only  liie  short  plump  grain 
of  the  Japan  variety  is  marketable  in  the  Colony,  that  only  should  be  grown 
at  present  with  a  view  of  testing  the  market. 

October  has  so  far  proved  the  best  month  for  sowing.  The  land  should  be 
deeply  ploughed  and  narrowed  until  it  is  brought  into  the  finest  possible 
condition  for  the  reception  of  the  seed  which,  after  having  been  soaked  for 
forty-eight  hours  should  be  sown  in  drills  about  15  inches  apart,  or  broad- 
cast. The  drill  system  will  be  found  the  best,  as  affording  facilities  for 
tillage,  and  checking  the  growth  of  weeds.  About  three-quarters  of  a  Imsliel 
of  seed  will  sow  an  acre  in  drills. 

The  grain  should  be  harvested  by  stripping,  as  if  the  straw  is  reaped,  much 
of  the  seed  will  be  shaken  off  in  the  operation. 

SuGASrCANE  (SacGharum  officinarum). 

The  only  portion  of  the  Colony  suitable  fer  the  successf  al  growth  of  cane 
is  the  coast  district  extending  m>m  the  Clarence  Biver  northward. 

The  increased  severity  of  recent  winters  has  denaonstrated  the  necessity  of 
confining  its  culture  to  situations  in  which  the  cane  will  not  suffer  from  frost. 
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For  this  reason  well-drained  hill-sides  and  high  lands  should  be  chosen  as 
sites  for  plantations. 

In  land  free  from  stones  the  soil  should  be  thoroughly  broken  by  means  of 
subsoiling  to  a  depth  of  a  foot  or  more,  the  surface  soil  being  turned  over  bj 
ploughing  in  the  ordinary  way,  the  subsoil  being  broken  and  retained  in  its 
natural  position  by  following  in  the  same  furrow  with  a  subsoil  plough. 

Where  a  proper  subsoil  plough  is  not  available  a  simple  substitute  may  be 
made  by  removing  the  mould-board  from  a  plough  of  ordinary  construction. 

Some  of  the  heaviest  crops  of  cane  produced  in  the  Eichmond  Biver  district 
have  been  grown  in  stony  land  where  manual  labour  only  would  be  possible, 
the  increased  yield  amply  compensating  for  the  greater  cost  of  production. 

The  best  months  for  planting  are  September,  October,  and  November. 

The  *'  sets  "  or  plants  should  be  procured  from  perfectly  healthy  and 
vigorous  canes,  the  upper  portions  of  the  canes  being  the  best  for  the  purpose, 
although  the  whole  of  the  cane  may  be  used.  Each  set  should  have  from  two 
to  four  souud  eyes,  and  should  be  planted  from  9  inches  to  1  foot  deep,  about 
3  inches  of  soil  beiog  placed  over  them,  the  drills  being  filled  to  surface  level 
after  the  plants  have  made  some  growth.  The  drills  should  be  6  feet  apart, 
and  the  plants  6  foot  apart  in  the  drills.  The  system  of  wide  planting  favours 
the  production  of  more  vigorous  cane,  and  renders  the  work  of  trashing  and 
tillage  much  easier  than  is  the  case  where  close  planting  is  carried  out. 

The  best  implement  for  tillage  during  the  growth  of  the  crop  is  the  Planet, 
Jun.  horse-hoe  fitted  for  scarifying  with  narrow  tines.  All  weeds  should  be 
destroyed  in  the  earliest  stages  of  their  growth,  for  this  purpose  a  horse-hoe 
with  a  set  of  "  sweep  '*  fittings  being  the  most  effective. 

The  subject  of  cane  diseases  has  been  fully  dealt  with  by  Dr.  Cobb  in 
Agricultural  Gazette,  vol.  iv.,  page  777. 

Before  entering  upon  cane-growing  it  will  be  necessary  for  new  planters 
to  contract  with  one  of  the  sugar  mill  proprietors  carding  on  operations  on 
the  northern  rivers,  otherwise  they  may  be  unable  to  find  a  marxet  for  their 
cane. 
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By  albert  H.  BENSON,  M.R.A.C., 
Fruit  Expert. 

In  the  various  articles  on  fruit-growing  that  I  have  prepared  for  the 
Agricultural  Gazette  I  have  always  supposed  that  my  readers  possessed, 
at  any  rate,  a  slight  knowledge  of  the  .principles  of  fruit-culture.  Notwith- 
standing this,  however,  I  have  endeavoured  to  write  in  as  practical  and 
simple  a  manner  as  possible,  so  that  no  one  possessing  the  slightest  know- 
ledge of  the  business  would  have  any  difficulty  in  understanding  and 
carrying  out  the  instructions  given.  Now,  I  am  writing  for  those  who  have 
no  knowledge  whatever  of  the  rudiments  of  fruit-culture  or  of  the  cultiva- 
tion of  the  soil,  and  will  therefore  endeavour  to  express  myself  in  a  still 
more  simple  and  explicit  manner. 

I  am  writing  especially  for  those  who  have  been  brought  up  in  cities- 
men  who  are  unable  to  obtain  suitable  employment  on  account  of  the  con- 
gested state  of  the  labour  market,  but  who,  had  they  the  knowledge  and 
means  to  apply  it,  would  be  able  to  make  a  good  living  from  the  soil,  provided 
that  they  are  able  and  willing  to  work. 

It  is  no  use  for  anyone  to  think  that  he  will  make  a  success  of  fruit- 
culture  without  working,  because  there  is  no  branch  of  agronomy  (which 
means  the  science  and  practice  of  agriculture  in  all  its  branches)  that 
requires  more  steady  perseverance,  hard  work,  and  careful  attention  to  detail. 
The  successful  fruit-grower  never  considers  any  necessary  work  insignificant, 
and  he  never  puts  off  till  to-morrow  what  he  can  possibly  do  to-day.  I 
therefore  strongly  advise  no  one  to  go  in  for  fruit-culture  unless  he  is  pre- 
pared to  put  his  heart  into  the  work  and  to  perform  it  thoroughly.  In  this 
case  fruit-culture  will  be  found  to  be  a  very  paying  business ;  but  if  carried 
out  in  the  careless  manner  that  is  so  often  seen,  it  is  sure  to  end  in  failure 
sooner  or  later. 

Choice  of  Locality. 

This  will  depend  entirely  on  the  class  of  fruit  you  wish  to  grow  and  the 
market  you  wish  to  supply.  If  you  desire  to  grow  fresh  fruit  for  supplying 
Sydney  or  other  large  towns,  then  you  must  either  select  a  site  that  is 
adjacent  to  these  markets  or  that  is  close  to  a  railway  connecting  with  them, 
as  the  question  of  carriage  is  a  very  important  item  in  the  disposal  of  fresh 
fruit.  Only  very  late  fruit,  or  very  choice  fruit,  will  pay  for  long  railway 
carriage,  and  even  then  it  must  receive  extra  care  in  handling  and  packing. 
But  for  this  class  of  fruit  there  is  always  a  good  market — a  market,  too,  that 
is  nearly  always  secured  by  the  fruit-growers  of  Victoria,  South  Australia, 
and  Tasmania,  instead  of  being  supplied  by  our  own  fruit-growers.  The 
growth  of  first-class  varieties  of  late  fruits  of  all  kinds  is  one  of  the  best 
openings  for  intending  fruit-growers,  and  the  good  soils  of  our  colder 
districts  can  produce  all  the  fruits  that  we  require,  and  for  which  we  now 
depend  on  other  colonies. 

•  With  notes  by  W.  J.  Allen,  Fruit  Expert. 
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If,  however,  you  intend  to  go  in  for  growing  drying  fruit,  then  soil  and 
climate  are  of  more  importance  than  proximity  to  a  market,  though  it  is 
always  advisable  to  be  as  near  a  railway  as  possible,  as  a  long  haul  by  team 
adds  materially  to  the  cost  of  production.  When  dealing  with  the  difEerent 
kinds  of  fruits  I  will  mention  the  districts  best  suited  to  the  growth  of  each, 
but  in  the  meantime  I  must  tell  you  how  to  eet  about  getting  an  orchard, 
and  how  to  plant  the  trees. 

Choice  of  Soil  and  Site. 

Having  decided  on  the  district  in  which  you  intend  to  start  an  orchard  the 
first  thing  to  do  is  to  select  a  suitable  site  with  suitable  soil.  This  is  of  vital 
importance.  Pruit  will  no  doubt  grow  anywhere  and  in  any  kind  of  soil,  but 
a  good  choice  of  soil  and  position  goes  a  long  way  towards  the  ultimate 
success  of  the  orchard. 

The  best  site  is  a  gentle  slope  to  the  north-east  that  is  well  protected  by 
belts  of  timber  or  higher  land  from  strong  westerly  and  southerly  winds.  The 
best  all-round  orchard  soil  is  a  free  sandy  loam  containing  a  fair  proportion 
of  decayed  vegetable  matter  and  naturally  well  drained — such  a  soil  as  will 
not  stick  to  a  spade  when  ^ou  are  digging,  or  to  the  mouldboard  when 
ploughing,  and  oi  such  porosity  that  a  hole  dug  2  feet  deep  and  filled  with 
water  overnight  would  be  dry  in  the  morning.  For  certain  fruits,  such  as 
pears,  apricots,  prunes,  and  the  better  varieties  of  plums,  a  richer  and  heavier 
loam — either  red  or  dark  brown — is  to  be  preferred,  as  it  produces  fruit  of 
superior  quality,  and  of  a  finer  texture  than  the  lighter  loams,  which  are 
better  suited  for  peaches,  nectarines,  Japanese  plums,  apples,  fign,  almonds, 
oranges,  lemons,  walnuts,  chestnuts,  <&c.,  though  all  fruits  will  do  well  in 
such  soils.  The  great  advantage  of  a  sandy  loam  soil  for  orchards  is  the  ease 
with  which  it  can  be  cultivated,  and  its  good'  moisture-retaining  properties, 
especially  if  it  is  fairly  rich  in  decayed  vegetable  matter.  There  are  any 
quantity  of  good  fruit-soil  and  good  orchard-sites  available ;  therefore  do  not 
rush  at  the  first  chance  that  ofEers  unless  you  are  certain  that  it  is  a  good 
one.  In  any  case  take  a  spade  and  thoroughly  test  the  ground  in  several 
places ;  also  test  it  for  natural  drainage,  as  described ;  for  if  the  water  will 
not  soak  away,  but  remains  in  the  hole,  that  land  requires  draining  before  it 
is  fit  to  grow  most  kinds  of  fruit  properly,  especially  such  fruits  as  cherries, 
apricots,  and  citrus  fruits.  These  are  all  injured  by  stagnant  water  in 
undrained  land,  the  first  effect  of  which  is  to  cause  gumming,  which  either 
seriously  injures  or  kills  the  tree. 


Pkeparaiion  op  THE  Land,  Cleabing,  Pencing,  &c, 

Hayiito  selected  a  site  for  the  orchard  possessing  the  necessary  qualifica- 
tions of  suitable  soil,  shelter,  situation,  and  accessibility,  I  now  come  to — 

The  Preparation  of  the  Land. 

If  virgin  soil  is  chosen — and  this  is,  as  a  rule,  preferable — ^the  fimt  opera- 
tion, if  it  is  covered  with  timber,  is  to  clear  it.  Whatever  system  of  clearing 
is  adopted,  it  is  essential  that  it  shall  be  thoroughly  done,  and  that  all  roots 
be  taken  out  to  a  depth  of  at  least  2  feet.     Where  the  timber  is  small  it 
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nay  be  moit  economicaUT  pulled  doim  by  a  foiest  devil  or  a  good  team  of 
bimocks.  Even  where  the  timber  is  of  fiiir  size,  ny  up  to  3  feet  in  diameter, 
if  the  trees  are  well  dug  under  they  may  be  easily  pulled  down  by  buUocks, 
the  roots  remaining  in  the  land  being  all  run  to  the  required  depth ;  but 
where  there  is  rery  heavy  timber,  or  the  land  is  full  of  big  stumps  from 
which  timber  has  been  cut,  the  land  can  be  best  and  most  economically 
cleared  by  the  aid  of  powder,  as  large  stumps  can  be  readily  blown  out  if 
the  charge  of  powder  is  placed  well  down  in  the  main  root,  and  when  blown 
out  the  stumps  can  be  burnt.  Never  bum  any  really  good  timber  if  you  can 
possibly  help  it;  but  valueless  timber  should  be  burnt,  and  the  ashes  well  spread 
over  the  land.  The  ground  is  then  ready  for  breaking  up.  If  the  land  has 
been  well  cleared,  and  the  roots  well  run,  then  it  should  be  ploughed  as 
deeply  as  the  nature  of  the  soil  will  permit,  but  in  no  case  should  the  subsoil 
be  brought  to  the  surface.  The  plough  should  be  followed  by  a  powerful 
subsoiler,  so  as  to  break  up  the  subsoil  as  deeply  as  possibly.  This  will  act, 
in  a  great  measure,  the  same  as  if  the  land  had  been  trenched  by  hand,  as  it 
will  tend  to  break  up  any  hard-pan,  thus  materially  assisting  in  the  drainage, 
and  tending  to  aerate  the  subsoil.  The  ploughs  used  should  be  strong,  and 
should  turn  the  soil  right  over — not  stand  it  on  edge — and  the  ground  should 
be  left  as  rough  as  possible,  and  be  exposed  for  some  months  before  planting 
to  the  action  of  the  weather,  as  this  will  tend  to  sweeten  the  soil.  The  land 
should  be  then  well  harrowed,  with  heavy  breaking  harrows,  so  as  to 
thoroughly  break  up  any  sod  in  the  original  furrows,  and  it  should  be  then 
cross-ploughed,  and  worked  down  fine,  all  roots  met  with  in  the  various 
ploughings  and  workings  being  gathered  and  burnt.  If  the  orchard  is  of  a 
very  uneven  nature — all  humps  and  hollows — the  land  should  be  graded 
berore  it  is  laid  out ;  and  if  it  is  intended  to  be  irrigated  the  grading  must  be 
most  carefully  done. 

The  preparation  of  the  land  bhould  always  be  done  thoroughly,  as  planting 
an  orchard  is  not  like  planting  a  field  of  wheat.  The  orchard  has  to  last  a 
lifetime,  whereas  the  wheat  crop  only  occupies  the  land  for  a  few  months. 

Extra  care  in  the  preparation  of  the  land  will  always  pay  in  the  end,  as 
the  trees  will  get  a  better  start,  thrive  better,  come  into  bearing  earlier,  and 
produce  more  and  better  fruit  than  where  no  attention  is  given  to  the 
matter.  Never  plant  the  trees  on  raw  unsweetened  land  if  it  can  be  possibly 
avoided.  Always  get  the  land  thoroughly  sweetened  and  into  a  good  state 
of  tilth  first,  then  plant,  and  the  trees  will  go  right  ahead.  It  is  better  to 
lose  a  season,  and  let  the  land  either  lie  idle  or  take  a  hay  or  grain  crop  off  it, 
than  to  rush  the  trees  into  the  soil  when  it  is  in  a  totally  unfit  condition  to 
grow  them.  The  loss  of  time  by  waiting  will  be  more  than  made  up  by  the 
increased  vigour  of  the  trees. 

Fence  the  Orchard  well. — Do  not  put  up  a  light,  cheap  fence,  as  such  fences 
are  always  the  dearest  in  the  end.  A  good  two>rail  fence,  or  a  post-and- 
wire  fence,  with  the  posts  7  feet  apart,  and  six  No.  8  wires,  will  answer  well. 
If  there  are  hares,  wallabies,  or  rabbits  in  the  district,  then  it  is  advisable 
to  run  wire  netting  round  the  fences  as  well.  Use  the  best  wire  netting, 
3  feet  6  inches  wide,  and  of  li-inch  mesh,  where  there  are  hares  or  rabbits, 
and  bury  G  inches  of  the  netting  in  the  ground  to  prevent  the  rabbits  from 
burrowing  underneath.  Always  place  the  netting  on  the  outside,  not  the 
inside,  of  the  fences,  and  see  that  the  gates  are  made  perfectly  secure,  and 
that  they  are  kept  closed.  Netting-in  the  orchard  is  the  only  certain  pro- 
tection against  hares  and  rabbits,  and  though  expensive,  it  soon  pays  the 
^ost  of  its  erection,  as  these  vermin  will  destroy  an  unprotected  orchard. 
Put  in  good  gates  and  sound  heavy  gate-posts.    The  gates  will  then  hang 
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weU,  and  last  a  long  time.  Cheap  gates  are  iiseless  for  orcliardB,  as  they  are 
always  getting  out  of  repair.  If  there  is  no  shelter,  plant  a  good  belt  of 
timber-trees  as  a  windbreak.    It  will  be  money  well  laid  out. 

Laying  ont  the  Orchard. 

As  I  hare  just  stated,  an  orchard  once  planted  is  likely  to  stand  a  con- 
siderable time ;  therefore  it  will  pay  to  take  a  little  extra  care  to  set  it  out  in 
such  a  manner  that  it  may  be  a  credit  both  to  the  owner  and  to  the  district. 
There  is  no  prettier  sight  than  a  well-planted  and  well-cared-for  orchard  ; 
but  a  badly-planted  and  neglected  one  is  an  eyesore  to  any  intelligent 
frnitgrower.  In  planting  out,  the  trees  should  be  symmetrically  arranged, 
and  the  rows,  no  matter  from  what  angle  they  are  looked  at,  should  be 
faultless.  Correct  planting,  besides  adding  to  the  appearance  of  the  orchard, 
is  of  the  greatest  assistance  in  the  working  of  the  ground,  as  the  work  can 
be  done  much  more  easily  and  expeditiously  than  when  the  trees  are  planted 


There  are  several  systems  or  methods  of  arranging  the  rows  in  the  orchard, 
the  trees  beitig  planted  either  in  squares,  hexagons,  alternating  squares,  or 
as  quincunx.  Personally,  I  prefer  the  square  system,  as  it  is  the  simplest 
and  best  for  cultivation,  and  though  more  trees  can  be  planted  on  the  same 
ground  if  set  out  in  hexagons,  I  do  not  think  this  an  advantage,  as 
the  common  fault  is  to  plant  too  close  together  as  it  is.  In  order  to  plant 
in  squares,  the  land  is  laid  off  in  straight  lines  parallel  with  each  other,  and 
at  an  equal  distance  apart,  and  these  parallel  lines  are  crossed  by  similar 
lines,  also  the  same  distance  apart,  but  at  right  angles  to  them.  Where  the 
lines  intersect  is  the  place  to  plant  the  tree.  In  planning  out  an  orchard, 
the  first  thing  is  to  provide  yourself  with  a  planting-wire,  which  can  be  of 
any  length  up  to  500  feet  that  you  wish,  and  is  made  as  follows : — ^You  take 
a  lens^th  of  >io.  10  or  No.  12  white  wire,  and  fasten  a  strong  ring  of  about 
4  inches  in  diameter  to  one  end  of  it.  You  then  place  this  ring  on  a  bar  or 
stake  that  is  driven  firmly  into  the  ground,  and  run  out  enough  wire  to 
give  you  the  length  you  require.  You  then  fasten  a  ring  to  the  other  end 
of  the  wire,  which  you  strain  tightly  and  keep  strained  by  placing  the  second 
ring  on  a  bar  or  stake,  in  a  similar  manner  to  the  first  ring. 

You  now  measure  the  strained  wire  carefully,  and,  at  the  distance  apart 
you  wish  to  pllint  your  trees,  make  marks  all  along  the  line,  taking  care,  of 
course,  that  the  distance  from  each  ring  to  the  first  mark  on  each  end  of 
the  wire  is  the  same  as  the  distance  between  any  two  marks  on  the  wire. 
To  make  the  marks  on  the  wire,  bend  a  piece  of  No.  20  copper  wire  round 
the  white  wire  and  solder  it  in  place.  This  gives  a  mark  that  is  easily 
seen,  and  one  that  will  not  shift  or  wear  out.  Such  a  planting-wire  will  last 
for  years  with  ordinary  care,  and  if  kept  free  from  kinks  is  not  likely  to 
break.  In  planting  out  it  will  be  found  to  be  a  great  saving  in  time,  and  it 
will  ensure  accurate  planting. 

In  laying  out  the  orchard,  you  select  one  of  the  longest  sides  as  a  base- 
line and  stretch  your  planting-wire  along  it,  putting  in  stakes  at  each  mark 
•on  the  wire.  At  each  end  of  your  base-line  you  run  a  line  exactly  at  right 
angles  to  the  base-line,  and  extending  the  width  of  the  ground  to  be  planted. 
In  planting  a  large  orchard  a  theodolite  is  very  handy  for  laying  ofE  the 
right  angles  correctly ;  but  for  a  small  orchard  you  can  get  your  right  angles 
practicidly  correct — ^if  you  use  extreme  care,  quite  correct — by  the  same 
means  that  a  bricklayer  uses  to  set  his  walls  out  straight  and  square.  The 
sides  of  a  right-angle  triangle  are  always  in  the  proportion  of  3,  4,  and  5  ; 
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therefore,  if  jou  want  to  lay  off  a  line  at  right  angles  to  any  point  on  a 
base-line,  you  can  do  so  by  means  of  an  ordinary  tape  measure,  as  shown  in 
the  following  drawing : — 

A  B  is  the  base-line,  and  you  wish  to  lay  off 
a  line  at  A— that  is,  at  right  angles  to  A  B. 
You  place  a  small  peg  in  the  ground  at  A, 
and  measure  30  links  along  the  base-line  A  B 
to  the  point  G,  which  you  mark  with  another 
small  peg.  You  next  hold  one  end  of  the  tape 
at  A,  get  a  second  person  to  hold  the  90th  link- 
mark  on  the  tape  at  C,  and  let  a  third  person 
take  the  40th  link  on  the  tape,  and  walk  back 
till  the  tape  tightens  equally  from  both  ends, 
and  this  spot  D  is  exactly  at  right  angles  to  A 

on  the  base- 
line A  B. 
Having 

3      run    your 

•  base-line 
and  two  end 
linesatright 

angles  to  it,  you  can  complete  the  fourth  side  of  your  rectangle,  making 
it  as  wide  as  your  planting- wire  is  long.  Stake  the  fourth  side,  and  then 
stretch  your  planting-wire  from  the  second  stake  on  your  base-line  to  the 
second  stake  on  the  fourth  side.  Stake  and  then  shift  to  the  third  peg 
on  each  line,  and  so  on  till  the  other  end  is  reached.  If  you  have  taken 
your  right  angles  correctly,  and  kept  the  wire  strained  equally  tight  all 
through,  you  will  now  find  that  the  rows  of  stakes  are  in  line  in  every 
direction,  and  the  land  is  ready  for  planting  the  trees. 

The  second  system  is  planting  in  hexagons,  sometimes  called  the  septuple 
or  equilateral  triangle  method,  and  called  erroneously  quincunx,  which  is  a 
totally  different  method,  described  later  on.  The  hexagonal  or  equilateral 
system  places  every  tree  at  an  equal  distance  from  all  others,  and  more 
completely  fills  the  ground  than  any 
other  method.  It  has  also  the  advan- 
tage of  presenting  a  greater  surface  to 
the  wind  than  a  square,  the  outer 
trees  thus  protecting  the  inner  ones. 

The  following  drawing  shows  the 
method  of  planting  in  hexagons : — 

Do  not  plant  your  trees  too  close 
together,  as,  though  you  will  get  an 
earlier  return  from  the  orchard,  the 
growth  of  the  trees  will  be  cramped  as 
they  grow  older,  and  the  quantity  and 
quality  of  the  fruit  will  deteriorate. 
With  certain  varieties  of  trees,  such 
as  walnuts,  chestnuts,  and  strong- 
growing  figs,  it  is  desirable  to  plant  the 
trees  from  40  to  50  feet  apart  each 
way,  and  in  this  case  quick-growing  trees  may  be  planted  between  the 
permanent  trees  till  the  latter  require  the  whole  of  the  land,  when  the 
quick-growing  trees  may  be  cut  out.  This  is  best  managed  by  planting  in 
one  of  the  following  manners. 
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lat.  The  Quincunx. — ^Here  we  have  a  square  of  four  trees,  at  right  angles 
and  equidistant  from  each  other,  with  a  tree  planted  exactly  in  the  centre, 
just  where  two  lines  drawn  diagonaUj  from  the  opposite  corners  of  the 
square  would  intersect. 

When  the  trees  become  too  crowded,  the  fifth  or  centre  tree  in  each 
square  is  removed.     I8ee  dramngJ] 
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2nd.  Alternating  Squaret. — Here  we  have  the  four  permanent  trees, 
forming  the  outer  angles  of  four  smaller  squares ;  and  when  the  ground 
becomes  too  crowded,  fdl  the  trees,  excepting  those  that  are  to  remain,  are 
removed.  The  manner  in  which  this  is  done  is  easily  seen  bj  referring  to 
the  above  drawing. 

The  following  table  shows  the  distance  apart  at  which  to  plant  various 
kinds  of  fruits,  and  the  number  required  to  plant  an  acre — square  and 
hexagonal: — 


No.  of  plants  for 

No.  of  plants 

Variety. 

square 

forhexafiTonal 

pkuitlng. 

planting. 

feet. 

Apples       

25  to  30 

69—48 

79-55 

Pears          

20  to  25 

109—69 

125—  79 

StroDg-growing  cherries 

.. 

20  to  25 

109—69 

125-  79 

Duke  and  Morallo  cherries 

•  •        .• 

20 

109 

125 

Plums  and  pmnes 
Peaches  ana  nectariDCS ... 

20 

109 

125 

••        .. 

20  to  22 

109—90 

125—104 

Apricots 

Fiffs             

Table  grapes        

25  to  30 

69—  48 

79—  55 

25  to  40 

69—27 

79-  31 

8  to  10 

680-435 

785—502 

Walnuts  and  chestnuts  ... 

40  to  50 

27-17 

31-  20 

Oranses     

Mandarins           

20  to  30 

109—  48 

125—  55 

.. 

16  to  20 

170-109 

195—125 

Gooseberries  and  currants  should  bo  planted  about  8  feet  apart  each  way ; 
raspberries  and  American  yarieties  of  blackberries  in  rows  8  feet  apart,  and 
the  plants  about  3  to  4  feet  apart  in  the  rows  ;  purple  guaras  about  10  feet 
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aparb  each  way;  yellow  goavas,  peraimmotu,  costard  apples,  tall-growing 
bananas,  16  to  18  feet  apart  each  way;  strawberries,  in  rows  3  to  4  fees 
apart,  and  the  plants  1  foot  to  18  inches  apart;  in  the  rows  ;  pineapples,  in 
rows  8  feet  apart,  and  the  plants  1  foot  apart  in  the  row ;  water^m^onoy  in 
hills  8  feet  apart  each  way,  and  rock-melons  in  hills,  4  to  6  feet  apart  each 
way. 

Planting  the  Trees. 

In  purchasing  the  trees  from  the  nursery,  caie  should  be  taken  to  see  that 
they  are  clean  and  well  grown,  having  a  good  root  system.  A  medium-sized 
yearling  tree  of  from  5  ft.  to  5  ft.  6  in.  in  height  from  the  bud,  without  laterals, 
if  possible,  is  the  best  size  to  plant.  The  roots  should  be  carefully  examined^ 
and  all  bruises  should  be  cut  away,  taking  care  that  the  cut  is  made  from  the 
under  side,  so  that  when 
planted  young  rootlets  will 
start  from  the  cut  surface 
at  once.  Care  should  be 
taken  not  to  plant  the  tree 
too  deep,  as  this  is  Tery 
often  a  cause  of  failura 
The  roots  should 
be  well  spread  out 
and  evenly  distri- 
buted round  the 
hole,  it  being 
often  a  good  plan 
to  set  the  strong- 
est roots  in  the 
direction  of  the 
f\g  strongest  prevail- 

ing winds,  as  they 

thus  tend  to  brace  the  tree.  The  right  depth  at  which  to  plant  is  as  near  as  pos- 
sible the  same  depth  as  the  tree  stood  in  nursery,  and  the  hole  should  be  so  dug 
that  the  centre  is  kept  rather  higher  than  the  sides,  so  the  drainage  will  tend 
to  run  from  the  base  of  the  tree,  not  towards  it.  The  above  drawings  show 
a  tree  properly  planted  (Fig.  1),  and  one  improperly  planted  (Fig.  2). 

In  digging  the  holes  keep  the  top  soil  separate  from  the  rest,  and  when 
the  hole  is  properly  prepared,  and  the  tree  placed  in  position,  this  top 
soil  should  always  be  placed  round  the  roots,  as  it  will  tend  to  induce  new 
roots  more  quickly  than  the  lower  soil.  In  planting  always  take  care  that 
every  portion  of  the  roots  comes  in  contact  with  the  soil,  which  should  be 
kept  firm  around  them  in  order  to  prevent  drying  out.  Never  place  any 
stable  or  other  manure  in  the  hole  at  time  of  planting,  unless  it  is  firvt 
thoroughly  well  mixed  with  the  soil ;  even  then  it  is  not  always  an  advantage, 
as  it  is  better  to  place  the  manure  round  the  tree  as  a  mulch  than  to  place  it 
in  the  hole  when  planting. 
In  order  to  have  the  tree  occupy  the  exact  spot  of  the  plastering  latii  or 

stake  used  in  marking  out  the  ground, 
the  following  simple  device  will  be  found 
very  handy : — Get  a  piece  of  wood  6  feet 
long  by  4  inches  broad,  by  1  inch  thick. 
At  8  inches  from  each  end  bove  a  hale 
li  inch  in  diameter,  and  exactly  midway  cut  a  Y,  as  shown  in  the 
accompanying  illustration.    Oet  two  pegs  of  wood  of  li  inch  diameter,  » 
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foot  long,  that  will  easily  pass  through  the  holes  at  the  end.     Smaller  holes 
and  pegs  will  answer  just  as  well. 

Place  the  board  on  the  ground  so  that  the  stake  fits  into  the  Y,  and  driTO 
tiie  pegs  through  the  holes  at  the  end.  Then  lift  the  board  over  the  pegs, 
lemove  the  stake  and  dig  the  hole.  When  ready  to  plant  replace  the  board 
over  the  pegs,  and  place  the  tree  so  the  stem  will  fit  into  the  Y,  and  thus 
ooeopj  exactly  the  same  spot  as  that  oceupied  by  the  stake. 

Cutting  hack  at  Planting, 

If  you  want  to  get  a  strong  symmetrical  tree  you  must  cut  back  at  planting. 
The  removal  of  the  tree  from  toe  nursery  has  destroyed  the  greater  portion 
of  the  fibrous  roots  of  the  tree,  and  in  order  that  the  top  may  correspond 
with  the  reduced  roots,  it  must  be  cut  back.  The  cutting  back  at  planting  is 
the  first  and  most  important  step  in  the  formation  of  the  future  tree,  and  the 
grower  who  neglects  to  do  it  prevents,  in  a  great  measure,  the  vigorous 
development  that  takes  place  when  the  tree  is  properly  started.  When  a 
tree  is  planted  out  as  received  from  the  nurseir  without  being  cut  back, 
there  are  a  large  number  of  buds  on  it,  most  oi  which  will  start,  and  the 
energies  of  the  tree  will  be  divided  between  them,  the  consequence  being 
tiie  production  of  a  number  of  weakly  and  useless  branches ;  but  when  it 
is  properly  headed  back,  and  only  three,  four  or  five  buds  are  allowed  to 
develop  and  form  the  future  head  of  the  tree,  then  all  the  energies  of  the 
tree  are  concentrated  on  these  buds,  and  the  result  is  the  production  of  three, 
four,  or  five  vigorous  shoots  just  where  they  are  wanted  to  form  the  future 
main  branches  on  which  the  tree  is  built,  no  matter  what  system  of  pruning 
you  may  wish  to  adopt. 

CnltiTation. 

If  yon  want  to  grow  sood  fruit,  and  to  make  fruit-growing  pay,  you  must 
cultivate  3rour  orchard  thoroughly. 

Keep  the  orchard  dean.  No  orchardist  can  afford  to  grow  a  crop  of 
weeds  and  a  crop  of  fruit  at  the  same  time.  If  it  is  too  much  trouble  to 
keep  the  orchard  clean,  then  the  best  thing  the  owner  can  do  is  to  quit 
growing  fruit ;  he  was  not  made  for  an  orchardist,  and  should  take  up  some 
easier  line  of  work.  Best  assured  that  if  an  orchard  planted  with  the  right 
varieties,  in  a  suitable  soil  and  district,  can  only  pay  when  given  thorough 
care  and  attention  and  kept  in  the  highest  state  o£  cultivation  and  froe 
from  all  fungus  pests,  a  neglected,  ill-pruned,  ill-cultivated,  and  diseased 
orchard  will  stand  a  very  poor  chance,  besides  being  a  disgrace  to  the  dis- 
trict and  a  propagating  and  disseminating  ground  for  every  kind  of  disease 
that  fruit  is  suDJeet  to.  Thorough  cultivation  is  of  the  greatest  importance 
to  the  orchard,  as,  besides  keeping  the  land  clean  and  friable,  it  is  the  surest 
way  of  retaining  moisture  in  the  soil  during  a  dry  time.  Where  uncultivated 
Und  will  dry  right  out  and  be  perfectly  unworkable,  the  same  ground 
properly  cultivatod  will  retain  all  the  moisture  necessary  for  the  trees' 
growth,  and,  what  is  more,  should  there  be  a  shower  at  any  time  during  the 
dry  spell,  the  cultivated  land  will  absorb  and  retain  all  the  rain  that  falls, 
whereas  the  ui^ultivated  land  will  absorb  little,  if  any,  the  greater  portion 
mnning  off  the  surface  and  being  lost.  Every  weed  growing  in  an  orchard 
in  a  dry  time  is  robbing  the  trees  of  the  water  required  for  their  proper 
development ;  so,  therefore,  if  for  no  other  reason,  the  orchard  should  be 
kept  as  clean  as  possible.  Besides  this,  the  growth  of  weeds  and  the  accu- 
mulation of  rubbish  in  an  orchard  forms  the  best  of  shelters  for  many 
injurious  fruit  pests,  and  renders  it  difficult  to  deal  successfully  with  them. 
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Thorough  cultivation  is  the  best  remedy  against  drought,  in  that  bj  keeping 
the  surface  of  the  soil  in  a  fine  state,  and  never  allowing  it  to  set,  the  surface 
acts  as  a  mulch,  and  prevents  the  loss  of  moisture  from  the  soil  by  surface 
evaporation.  By  preventing  the  surface  soil  from  setting  you  prevent  the 
formation  of  capillaries  right  to  the  surface  of  the  land,  and  it  is  through 
the  capillaries  tnat  surface  evaporation  takes  place.  Every  orchardist  knows 
how  moist  the  soil  keeps  when  covered  by  a  mulch  of  straw,  leaves,  or  bush- 
raking,  and  a  soil  mulch  produced  by  thorough  cultivation  has  the  same 
results,  and  for  the  same  reason,  viz.,  that  it  prevents  surface  evaporation. 
The  method  of  cultivation  to  be  adopted  is  the  same  in  all  cases,  the  imple- 
ments used  depending  on  the  nature  of  the  soil  and  the  size  of  the  orchard. 

Plough  the  orchard  during  the  winter  and  cultivate  during  the  summer. 
Ploughing  tends  to  sweeten  the  soil,  and  to  break  up  any  pan  that  may  be 
formed,  as  well  as  to  bury  any  weeds  and  trash  that  may  have  gathered  in 
the  orchard  after  the  summer  cultivation  is  dispensed  with.  Plough  the 
orchard  as  soon  as  it  has  been  pruned,  and  leave  it  in  the  rough,  so  that  any 
sourness  in  the  soil  may  be  sweetened.  Plough  well,  the  depth  depending 
on  the  variety  of  fruit  and  the  nature  and  depth  of  the  soil.  Use  implements 
that  turn  the  soil  right  over,  and  for  this  purpose  the  short- breasted  American 
ploughs  are  the  best,  being  easier  to  pull,  better  to  handle,  and  doing  more 
work  than  the  ordinary  English  type  of  plough.  In  small  orchards  a  single- 
furrow,  one-horse  plough  is  all  that  is  required,  but  in  lai^e  orchards  two, 
three,  or  four-gang  ploughs  can  be  used  if  the  trees  are  planted  at  a  proper 
distance.  All  the  land  that  can  be  turned  over  by  means  of  big  ploughs 
should  be  so  treated,  and  that  close  to  the  trees  should  be  ploughed  with 
single-furrow,  one-horse  ploughs,  fitted  with  special  side  draught,  so  that  the 
whole  of  the  land  can  be  ploughed  right  up  to  the  line  of  trees. 

The  object  of  summer  cultivation  is  to  stir  the  land,  not  to  turn  it.  As  I 
mentioned  before,  it  is  the  prevention  of  the  formation  of  the  capillaries  in 
the  surface  soil,  by  keeping  it  in  a  state  of  perfect  tilth,  that  prevents  the 
surface  evaporation  of  moisture.  No  cultivator  should  be  used  which  turns 
the  soil  or  tnrows  it  up  in  ridges,  as  this  will  rather  tend  to  dry  out  the  ground 
by  bringing  moist  soil  to  the  surface,  and  also,  the  laud  being  in  ridges,  there 
is  a  larger  surface  exposed  to  the  influence  of  the  sun  and  air  than  if  it 
is  left  even  and  level.  Bidges  are  also  to  be  guarded  against,  as  in  the  case 
of  heavy  rains,  such  as  thunderstorms,  they  form  channels  for  the  water,  and 
tend  to  cause  washing.  It  is  a  mistake  to  expect  the  same  implement  to  kill 
weeds  and  stir  the  land  properly  at  the  same  time.  The  coulters  that  are 
best  suited  for  stirring  the  land  are  of  little  value  as  weed-killers,  as  they  do 
not  cut  any  extent  of  the  surface.  Where  weeds  are  troublesome  they 
should  first  be  got  rid  of  by  coulters  made  for  the  purpose,  or  by  means  of 
specially-made  weed-knives. 

Eor  summer  cultivation  implements  of  the  Planet  Junior  type,  worked  by 
one  horse,  and  fitted  with  sets  of  teeth  for  surface  working  to  kill  all  weeds, 
and  with  narrow  cultivator-teeth  to  stir  the  lands  deeply,  are  the  best  for 
small  orchardists,  whereas  for  large  orchardists  two-horse  implements,  such 
as  the  Planet  Senior,  Top-Notch  cultivator  or  Morgan  spading-harrow  are  to 
be  preferred.  The  latter  is  a  splendid  orchard  implement  that  reduces  the 
surface  soil  to  a  very  fine  state,  and  consequently  renders  it  a  good  mulch, 
as  the  finer  the  surface  soil  the  more  perfect  the  mulch  and  the  less  the 
surface  evaporation.  There  are  two  great  secrets  in  summer  cultivation. 
The  first  is  to  work  the  land  at  the  right  time,  and  the  second  is  never  to 
allow  a  crust  to  form.  After  heavy  rain  the  cultivators  should  be  kept  going  as 
hard  as  possible — as  soon  as  the  land  will  carry  the  horses  without  packing — 
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becauiie  the  sooner  the  surface  of  the  soil  is  stirred  after  rain  the  finer  will  be 
the  tilth  obtained,  and  more  moisture  will  be  retained  in  the  soil.  Never 
neglect  this.  Bemember  that  the  more  moisture  you  can  retain  in  your  soil 
in  a  dry  district  the  better  the  returns,  and  neglecting  to  retain  the  moisture 
when  you  get  it  very  often  means  the  loss  of  your  crop.  You  cannot  over- 
cultivate  if  you  cultivate  properly.  Stir  the  land  and  stir  it  deeply.  Do  not 
turn  the  soil.  If  you  do,  you  bring  moist  soil  to  the  surface  and 
conseauently  lose  moisture  ;  therefore,  use  narrow  teeth  that  stir  but  do  not 
turn  the  soil. 

Pruning. 

Whek  I  wrote  the  first  edition  of  a  pamphlet  on  pruning,  over  six  years 
ago,  I  had  only  been  a  short  time  in  the  Colony,  and  had  had  practically  no 
experience  on  the  subject  under  New  South  Wales  conditions.  I  was, 
therefore,  obliged  to  fall  back  mainly  on  my  Califomian  experience,  which  I 
considered  to  be  generally  applicable  here,  and  I  accordingly  recommended  a 
system  of  pruning  similar  to  that  most  commonly  adopted  throughout 
California.  I  still  advocate  the  system  that  I  then  recommended,  and  am 
glad  to  say,  as  the  result  of  practical  experience  in  this  Colony,  that  the 
Califomian  system  of  pruning  is  in  the  main  the  one  that  is  best  adapted  to 
our  conditions,  and  that  it  is  the  system  that  is  coming  into  general  use. 

I  have'  tested  the  system  thoroughly  at  the  G-ovemment  experiment 
orchards,  the  results  being  so  far  very  satisfactory,  and  with  one  or  two 
slight  modifications  to  specially  suit  our  local  conditions,  I  believe  it  to  be 
the  best  system  of  pruning  for  this  Colony. 

The  lack  of  a  thorough  knowledge  of  the  principles  of  pruning  fruit  trees 
is  shown  more  or  less  in  nearly  every  orchard  in  this  Colony,  and  this  want 
is  detrimental  to  our  fruit  industry,  inasmuch  as  the  neglect  of  pruning  is 
often  accountable  for  a  large  proportion  of  the  inferior  fruit  produced.  The 
object  of  pruning  is  to  produce  a  strong  symmetrical  tree,  bearing  large 
fruit  of  fine  quality  protected  from  sunburn,  evenly  distributed  over  the 
tree,  and  so  arranged  as  to  be  easily  gathered.  The  main  trunk  and  branches 
should  also  be  protected  from  sunburn,  and  the  tree  should  be  so  shaped  as 
to  be  easily  approached  by  the  horse  in  cultivation.  Pruning  to  produce 
fruit,  which  is  so  necessary  in  England,  will  seldom  be  required  here,  as  our 
trees  are  naturally  so  .prone  to  produce  fruit  that  it  should  be  more  the 
object  of  the  fruit-grower  to  reduce  bearing  wood,  and  thus  decrease  the 
burden  of  the  tree. 

This  would  take  the  place  in  part  of  thinning  out  the  fruit,  a  very  necessary 
operation  where  quality  is  desired,  and  one  that  it  pays  well  to  give  thorough 
attention  to,  as  it  greatly  improves  the  size  and  appearance  of  the  remainder, 
ensuring  a  ready  sale  at  good  prices.  Even  when  the  market  is  glutted  with 
ordinary  fruit,  there  is  always  a  market  for  anything  really  first-class. 

Should,  however,  the  tree  run  entirely  to  wood  instead  of  developing 
fruit,  then  it  will  be  necessary  to  prune  for  fruit,  and  this  is  done  either  by 
root  pruning  or  summer  pruning,  as  it  is  found  that  by  those  means  the 
wood  growth  is  checked  and  fruit  spurs  are  developed.  Boot  pruning  should 
be  done  in  winter,  and  it  consists  in  cutting  off  all  roots  with  a  sharp  spade 
at  a  distance  of  from  4  to  6  feet  from  the  trunk,  or,  in  the  case  of  old  trees, 
of  cutting  the  roots  on  one  side  one  season,  and  those  on  the  other  the  next, 
so  that  the  shock  to  the  tree  may  not  be  too  great,  as  would  be  the  probable 
result  if  all  the  roots  were  cut  at  once.  Boot  pruning  is  usually  of  most 
Talue  in  the  case  of  pears  and  strong-growing  American  varieties  of  plums  ; 
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but,  M  a  rule*  where  tlie  oroliard  is  at  all  deeplj  ploaglied,  tiie  plough  does 
all  the  root  pmning  required  hj  other  Tarietiee  of  fniit-treee. 

Summer  pramng  comprises  pindiing  back  laterals  and  conrertiiig  them 
into  fruit  spurs,  instead  of  allowing  them  to  grow  unchecked  and  produce 
unnecessary  wood,  which  will  have  to  be  remoTM  the  next  winter  pmning, 
and  also  in  the  suppression  of  undesirable  growths  which  would  have  to  h^ 
remoTcd  afterwaros,  so  that  the  energies  of  the  tree  are  devoted  to  building 
up  the  necessary  permanent  branches  rather  than  towards  unnecessary 
growths  which  are  of  no  value.  Many  varieties  of  apples  and  pears  are 
greatly  benefited  by  this  pinching  back  of  laterals,  as  it  clothes  the  main 
limbs  of  the  tree  with  a  system  of  fruit  spurs,  which  will  bear  abundant  fruit 
in  a  position  where  the  tree  is  best  able  to  bear  it.  Summer  pruning  is  of 
great  value  in  the  shaping  of  young  ^rees,  as  will  be  noted  under  the  taneat- 
ment  of  the  trees  year  by  year,  for,  if  neglected,  the  laterab  that  might  have 
been  converted  into  fruit  spurs  will  have  to  be  removed  the  following  winter, 
and  the  result  will  be  a  long  bare  space  with  no  fruit- wood. 

Summer  pruning  has,  however,  its  drawbacks,  as,  in  the  first  phee,  it 
requires  to  be  very  carefully  done,  and  neeessitates  the  employment  of  skilled 
labour ;  and  secondly,  it  requires  to  be  done  at  a  time  when  one  ii  usuaDy 
verv  busy. 

Fruning  to  restore  vigor  to  the  tree  is  only  applicable  to  old  trees  in  which 
the  root  is  still  sound  and  vigorous  and  able  to  carry  anotiier  crop. 

The  form  of  pruning  best  adapted  to  I9ew  South  Wales  conditions  is  a 
modification  of  what  is  known  as  the  ^  vase'*  system  on  a  low  head. 

This  form  of  pruning  properly  carried  out  gives  a  tree  strong  branches, 
having  a  general  upright  tendency,  enables  it  to  carry  fruit  without  assis- 
tance, and  effectually  shades  the  centre  from  sunburn  or  scald.  This  latter 
consideration  is  of  great  importanee,  and  if  negleeted  it  leads  to  serious  loss 
in  a  hot  climate. 

The  height  at  which  the  tree  is  to  be  headed  will  be  influenced  by  location, 
as  it  has  been  found  by  experience  in  California  that  the  higher  the  pre- 
vailing summer  temperature  and  the  greater  the  aridity  the  lower  the  tree 
should  be  headed ;  and  what  applies  t&re  applies  here. 

The  advantages  of  low  heading  are  accessibility  of  fruit,  ease  of  pruning, 
symmetry,  solidity,  decrease  of  danger  from  winds,  and  greater  facility  to 
approach  the  tree  with  the  horse  in  cultivation.  Where  the  trees  are 
properiy  trained  with  low  heads  and  oUiquely-rising  brandies,  as  shown  in 
the  accompanying  illustrations,  one  can  get  much  nearer  to  them  than  in  the 
case  of  trees  headed  high,  with  horizontal  or  drooping  branches.  These  are, 
however,  not  all  the  advantages  of  low  heading.  Another  very  important 
thing  in  a  hot  climate  is  the  shading  of  the  trunk,  and  prevention  thereby  of 
sunburn,  as  well  as  shading  the  ground  around  the  roots.  It  is  also  found 
that  branches  starting  from  near  the  ground  make  a  more  vigorous  growth 
than  when  the  tree  is  headed  higher. 

In  order  to  get  trees  into  the  shape  most  desirable,  it  is  necessary  to  com- 
mence on  the  young  tree  as  soon  as  it  is  planted  out.  In  choosing  trees  from 
the  nursery,  always  select  healthy,  clean-growing  trees — those  with  a  stem 
free  from  laterals  "for  the  first  2  feet  being  prefen^le.  Do  not  attempt  any 
pruning  before  planting  out,  nor  is  it  necessary  to  do  any  pruning  in  the 
nursery,  as  a  rule,  except  to  remove  superfluous  laterals  in  order  to  facilitate 

The  writer  is  indebted  to  Professor  WieksoD^s  work,  **  Califimiian  fmits  and  how  to 
grow  them,'*  for  some  of  the  main  principles  referred  to,  wHch  have  been  tested  by  his 
own  piaetical  experience,  and  are  now  applied  to  New  Sonth  Wales. 
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culthratioii  whilst  in  the  nursery  and  packing  the  trees  when  dag.  If,  how- 
ever, the  growth  in  the  nursery  is  excessiye  it  is  desirable  to  head  the  tree 
back,  and  treat  it  as  presently  described. 

Haying  secured  good  trees  aud  planted  them  out,  the  first  and  most 
important  step  in  the  formation  of  your  tree  is  taken.  Wbateyer  idea  the 
grower  may  haye  as  to  shaping  his  tree,  it  must  be  cut  back  when  planted. 
Lifting  from  the  nursery  has  destroyed  a  part  of  the  root  system  of  the  tree, 
and  the  top  must  be  reduced  accordingly.  The  grower  who  dislikes  to 
sacrifice  the  fine  top,  will  sacrifice  future  growth  and  yigour  by  retaining  it. 
The  tree  may  struggle  through  and  regain  vigour,  but  it  will  be  for  years 
smaller  and  less  yigorous  than  if  it  had  been  properly  cut  back  at  first,  and 
what  is  more,  no  matter  how  you  pruue  it  afterwards,  you  will  never  have 
as  symmetrical  a  tree  or  one  so  easily  pruned.  I  cannot  emphasise  this 
point  too  strongly,  as  on  it  depends,  to  a  very  lai^  extent,  the  future  vigour 
of  a  tree,  and  its  capacity  to  bear  fruit. 

The  height  at  which  the  head  should  be  formed 
will  vary,  as  I  have  previously  mentioned,  with 
climatic  conditions ;  but,  as  a  general  rule,  I  prefer 
to  head  at  a  height  of  from  15  to  18  inches. 

Having  decided  on  the  height,  the  next  thing  is  to 
remove  the  whole  of  the  top  as  shown  jn  the  illustra- 
tion (cutting  back  at  planting),  taking  care  to  cut 
just  above  a  strong  bud,  pointing  in  the  direction  of 
the  prevailing  wind,  as  this  will  tend  to  brace  the 
tree  against  it,  and  keep  an  upright  growth.  The 
cut  by  which  the  top  is  removed  should  be  as  clean 
as  possible ;  snd,  if  possible,  it  is  an  advantage  for  it 
to  slope  from,  rather  than  to,  the  sun. 

The  distance  from  the  bud  at  which  the  cut  should 
be  made  is  best  shown  by  the  accompanying  illustra- 
tions which  I  have  taken  from  Barry. 

Having  cut  the  tree  to  the  desired  height,  allow 
the  top  three,  four,  or  five  buds  to  grow  to  their  full 
extend  taking  care  that  they  come  out  at  even 
distances  along 
the  stem,  so  as  to 
get  a  properly- 
balanced  head  ; 
and  it  is  better 
for  them  not  all 
to  start  from  the 
same  height,  but 
for  each  succeed- 
ing branch  to  be 
2  to  3  inches  lower  than  the  preceding 
one,  as  this  will  tend  to  make  a  much 
stronger  tree,  and  one  less  liable  to  split 
i^rt. 

Having  selected  the  necessary  branches 
to  form  the  future  tree,  the  rest  of  the 
buds  on  the  main  stem  should  all  be 
pinched  back  after  they  have  made  a 

growth  of  a  couple  of  inches  or  so,  so  as  to  produce  a  tuft  of  leaves  which 
vnll  tend  to  protect  the  stem  of  the  tree  from  sunburn  till  the  top  has  made 


Cottiiiff  bttck  at  FlMitSiv 


No.  L— llM  ont  it  too  ter  from  the  Inid. 

Na  2.— It  Utoo  doM  to  the  had. 

No.  8.— It  it  the  right  distance  from  the  bod. 
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sufficient  growth  to  do  bo.  Should,  however,  your  tree,  when  purchased 
from  the  nursery,  have  laterals  along  its  whole  length,  it  will  be  necessary  to 
remove  them  all  after  cutting  away  the  top,  care  being  taken  not  to  cut  them 
too  close,  and  thus  destroy  the  strong  bud  at  their  base,  which  will  have  to 
produce  the  future  limb. 

In  forming  the  head,  be  sure  to  have  the  main  limbs  well  balanced ;  and, 
im  a  general  rule,  I  may  say,  three  branches  are  preferable  to  four,  and  four 
to  five. 

In  some  cases,  especially  with  apples  and  cherries,  when  the  head  is  cat 
back  to  the  desired  height  it  will  be  found  that  only  the  top  bud  develops, 
the  other  buds  on  the  stem  remain  dormant,  and  no  proper  head  is  formed. 
When  this  occurs  the  one  branch  that  has  started  should  be  pinched  back 
after  it  has  made  a  growth  of  a  few  inches,  and  this  check  to  its  growth  will 
cause  those  buds  that  are  required  to  form  a  well-balanced  head  to  start  into 
growth  instead  of  remaining  dormant. 

Oenerally  speaking,  it  will  not  be  necessary  to  do  anything  in  the  way  of 
pruning  during  the  first  year's  growth  unless  the  wood  is  excessive,  and  there 
is  danger  of  it  splitting  the  tree,  when  it  may  be  necessary  to  shorten  in ; 

but,    ordinarily,    it    is 

better  to  leave  the  tree 

alone  as  a   good   root 

system  will  thus  be  de- 
veloped, and  the  main 

stems      strengthened. 

At  the  end  of  the  year* 

the  tree  should  be  cut 

back  to  within  from  G  to 

12  inches  of  the  original 

height  at  which  it  was 

cut,  the  object  being  to 

produce    a   thoroughly 

strong    foundation    on 

which  to  build  the  future 

tree ;    for,  should   the 

young  wood  be  left  on 

and  go  to  fruit,  though 

an  earlier  return  would 

be  obtained,  the   tree 

would    break,    and    at 

three  to  four  years  would 
be  straggling  and  ill-formed,  requiring  to  be  propped  all  round  to  carry  its 
fruit,  which  will  also  be  of  inferior  quality.  And,  in  addition,  it  would  be 
impossible  to  do  anything  with  horse  cultivation  in  such  an  orchard,  as  it 
would  be  difficult  to  get  near  the  trees,  thus  requiring  a  large  amount  of 
costly  and  otherwise  unnecessarv  hand  labour.  There  is  no  economy  in 
getting  men  to  do  labour  at  high  rates  which  can  be  better  and  more 
thoroughly  performed  by  a  horse,  and  at  a  vast  saving  of  time  and  money. 

The  following  spring,  each  of  the  three,  four,  or  five  limbs  that  have 
been  left  will  throw  out  branches  all  along  their  length,  and,  of  these,  only 
the  two  upper  ones  on  each  branch,  on  opposite  sides  of  the  branch,  and  having 
an  upward  tendency,  should  be  left.  All  the  others,  after  making  a  growth 
of  2  or  3  inches,  should  be  pinched  back  so  as  to  produce  a  tuft  of  leaves,  as 


First  Winter  Pruning. 


Second  Winter  Pruning; 


*  July  or  August. 
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was  done  on  the  main  stem  the  first  year,  to  shade  the  branches,  and  throw 
out  fruit  spurs,  which  will  produce  fruit  the  following  year.  At  the  end  of 
the  second  year  ^ou  will  thus  have  a  stocky,  well-shaped,  evenly-balanced 
tree,  having  six,  eight,  or  ten  well-developed  brancbes,  which  will  have  to  be 
shortened  in  to  a  length  of  15  to  18  inches  from  the  previous  year's  cut. 
The  following  spring,  each  of  the  six,  eight,  or  ten  branches  are  treated  in 
the  same  manner  as  the  three,  four,  or  five  branches  were  the  previous  year, 
that  is  to  say,  only  the  two  top  buds  of  each  branch  are  allowed  to  grow  to 
their  full  extent,  all  the  others  being  pinched  back  after  they  have  made  a 
growth  of  2  or  3  inches  as  described  in  the  remarks  on  summer  pruning. 

The  results  of  these  operations  will  be  a  strong,  upright  tree,  of  about  4  feet 
in  height,  ready  to  begin  bearing,  and  one  that  will  stand  up  under  a  fair  crop 
of  fruit  evenly  distributed  over 
its  branches.  By  this  method  of 
pruning,  the  orchardist  will  get 
his  first  fruit  thirty  months  after 
setting  out  his  orchard ;  but,  in 
many,  if  not  most  instances,  it 
is  advisable  to  delay  a  year 
longer,  as  when  cropping  is  com- 
menced too  soon,  before  the  trees 
are  able  to  stand  their  fruit,  there 
is  a  risk  of  breaking  them  down, 
and  also  of  materially  injuring 
their  future  health  and  produc- 
tiveness. It  is  like  hitching  up 
a  raw  colt  and  expecting  to  get 
the  work  of  an  old  horse  out  of 
him,  the  result  being  he  is  broken 
down  and  useless  just  at  the 
time  when,  had  he  been  properly 
treated,  he  would  have  been  of 
most  value. 

The  following  winter  the  tree 
receives  its  third  winter  pruning, 
and  its  appearance  after  being 
pruned  is  shown  by  the  accom- 
panying illustration. 

The  extent  to  which  the  tree 
has  to  be  cut  back  at  this  pruning 
will  depend  on  the  strength  of 
the  tree  and  the  kind  of  fruit. 
Generally  speaking,  the  less  the 
growth,  the  more  in  proportion 
the  cut  back. 

Under  favourable  circumstances,  we  shall  now  have  a  tree  from  6  to  7  feet 
high  when  pruned,  more  if  the  growth  has  been  extra,  the  branches  of  which 
have  a  general  upright  tendency,  which  will  enable  them  to  carry  much  more 
fruit  than  if  left  to  straggle  all  over  the  place,  and,  moreover,  cultivation  may 
be  carried  right  up  to  the  trees.  Erom  this  stage  onwards  the  trees  will  only 
require  a  yearly  shortening  in,  with  the  cutting  out  of  any  limbs  that  interfere 
with  others,  also,  of  course,  all  dead  or  dying  branches.  When  it  is  found 
that  the  tree  is  of  a  spreading  habit  naturally,  always,  in  pruning,  cut  to  an 


Third  Winter  Pruninfr 
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inner  bud,  wbich  will  tend  to  confine  it ;  and,  if  the  tree  is  indined  to  grow 
too  upright,  as  is  the  case  with  some  plums,  pears,  and  apples,  always  cut  to 
an  outer  bud ;  and,  if  it  is  desirable  to  continue  the  limb  in  a  given  dizeetian, 
cut  to  an  inner  bud  one  year  and  an  outer  bud  the  next. 

These  general  rules  apply,  with  certain  modifications,  to  all  deciduous  fruit- 
trees — the  especial  class  of  pruning  adapted  to  different  fruits  being  treated 
further  on.  With  regard  to  the  pruning  of  existing  orchards,  the  loUowing 
advice  may  be  of  value.  In  the  first  place,  all  branches,  crossing  or  in  any 
way  interfering  with  any  other  branch,  should  be  removed ;  and  if  the  cut 
is  a  large  one,  it  should  be  made  with  the  saw,  and  the  edges  of  the  cut  care- 
fully trimmed  with  a  knife,  and  the  whole  covered  with  grafting-wax,  or  a 
dressing  of  shellac  dissolved  in  alcohol  to  the  consistency  of  paint,  and 
applied  with  a  brush.  This  entirely  prevents  the  wound  souring,  and,  when 
the  edges  of  the  cut  have  been  weU  trimmed,  a  new  growth  of  bark  will 
eoon  cover  the  cut.  All  dead j  broken,  or  dying  branches  should  be  removed, 
and  also  all  branches  growing  from  the  under  side  of  the  limbs  which  tend 
to  trail  on  the  ground,  or,  at  any  rate,  open  up  the  top  of  the  tree,  letting 
the  sun  directly  on  the  branches,  thus  scaloing  them,  and  causing  much 
dead  wood.  The  trees  should  also  be  gone  over  carefully,  and  thinned  out, 
or  shortened  in  where  necessary ;  but,  at  the  best,  if  the  tree  has  been 
improperly  started,  it  is  a  hard  job  trying  to  pull  it  into  anything  like  a 
decent  shape. 

Above  all,  do  not  leave  too  much  wood  in  the  tree,  but  thin  the  head  out 
well  and  evenly,  so  as  to  allow  the  air  free  access,  and  also  so  that  spraying 
may  be  easily  and  thoroughly  done,  as  this  is  impossible  where  the  branches 
forming  the  head  of  the  tree  are  crowded,  and  such  trees  cannot  be  kept 
free  from  insect  and  fungus  pests.  The  head  of  the  tree  must  not,  however, 
be  thinned  out  too  much,  as  it  is  necessary  that  it  be  sufficiently  shaded  to 
prevent  the  sun  i'rom  striking  directly  on  the  branches  in  the  centre  of  the 
tree,  which  would  thus  be  scalded  and  seriously  injured,  if  not  killed. 

The  tools  required  for  pruning  are  a  good  pruning-knife,  a  pair  of  9-inch 
secateurs  (the  beat  that  can  be  obtained),  and  a  good  pruning-saw.  The 
best  pruning' saw  that  I  know  of  is  the  "  California,"  and  it  is  now  obtainable 
at  a  moderate  cost  from  Messrs.  Lassetter  &  Co.,  Sydney,  who  have  had 


"  California"  Pruuingr  Saw. 

these  saws  specially  made  on  my  recommendation.  I  have  done  a  consider- 
able amount  of  work  with  these  tools,  and  can  confidently  recommend  them 
to  any  fruit  or  vine  grower,  and  am  certain  that  when  once  used  they  will 
be  always  used.  The  illustration  herewith  gives  a  fair  idea  of  the  aaw,  and 
requires  no  explanation. 

All  heavy  pruning  should  be  done  in  winter  when  the  sap  is  down,  though 
citrus  trees  may  be  pruned  at  the  end  of  summer,  as  they  are  then  in  a 
partially  dormant  state  before  making  their  autumn  growth.  Amongst 
deciduous  trees  plums  are  generally  the  first  ready  to  prune,  and  ne  followed 
by  pears,  apricots,  peaches,  and,  lastly,  apples* 
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The  genenl  effects  of  pmning  may  be  samiiuuriaed  aa  follows : — 

1.  Close  pnining,  when  ibe  tree  is  dormantfindttces  tree-growth.    Hence, 

if  a  tree  is  feeble  or  has  not  grown  as  could  be  wished,  it  should  be 
closely  trimmed  in  the  winter  season,  alwajs  cutting  just  abore 
healthy  buds. 

2.  A  severe  shock  to  the  tree,  whilst  the  sap  is  flowing  freely,  causes  the 

tree  to  throw  out  fruit-buds  and  spurs  for  the  next  season,  and 
pruning  whilst  the  tree  is  in  blossom  will  cause  that  crop  to  set. 
8.  When  tree-growth  is  desired,  prune  whilst  the  tree  is  dormant ;  but, 
if  fruit  is  desired,  prune  either  root  or  top  whilst  the  sap  is  flowing. 

4.  For  plupas,  prunes,  and  apricots,  leave  all  the  small  spurs  growing 

along  the  branches,  no  matter  whether  the  tree  is  young  or  old,  for 
on  them  the  bulk  of  the  fruit  is  grown.  Head  in  well  from  the 
outside,  which  tends  to  develop  these  spurs,  and  also  strengthens 
the  tree,  and  the  fruit  is  grown  where  the  tree  is  best  able  to  bear  it. 

5.  Apples,  peaches,  and  pears  are  inclined  to  bear  nearer  the  tips,  and 

young  trees  should  be  well  headed  in  during  the  winter  season,  both 
to  give  the  tree  symmetry  and  strength,  and  also  to  induce  a  more 
vigorous  wood  growth,  and  prevent  a  premature  bearing  of  fruit — 
a  fault  that  New   South    Wales  fruit-growers  do  not  seem  to 
appr^ciate,  but  which  is,  nevertheless,  a  very  serious  one. 
So  far  in  my  remarks  on  pruning  I  have  confined  myself  principally  to 
shaping  the  trees  from  the  time  of  planting  out  till  ready  to  bear,  so  as  to 
get  a  strong,  well-grown  tree,  able  to  carry  its  fruit  without  assistance,  and 
so  shaped  that  one  can  cultivate  right  up  to  the  trunk  with  horse-power.     I 
will  now  endeavour  to  explain,  in  addition,  the  modification  of  this  pruning 
as  applicable  to  dilPerent  fruits,  for,  though  the  shaping  of  all  deciduous 
fruit-trees  is  practically  the  same  for  the  first  three  or  four  years,  the  sub- 
sequent pruning  is  entirely  different  in  such  fruits  as  the  plum  and  peach. 
The  peach  bears  all  its  fruit  on  one-year-old  wood,  whereas  a  plum  fruits  on 
two-year- old  wood,  and  on  the  short  spurs  all  along  its  branches. 

Pruning  the  Apple. 

The  manner  of  pruning  described  previously  applies  very  well  to  the  apple. 
It  is  best  to  plant  yearling  trees,  and  they  may  be  headed  back  to  from  15 
to  24  inches,  according  to  the  idea  of  the  grower.  But  if  headed  at  24  inches 
care  should  be  taken  to  let  the  first  branch  come  out  at  about  12  inches  from 
the  ground,  and  the  other  two,  three,  or  four  at  regular  intervals  above  it ; 
as,  as  I  previously  explained,  this  makes  a  much  stronger  tree  than  if  all  the 
branches  start  from  about  the  same  spot.  I  have  noted  this  objection  in 
most  of  the  apple-trees  I  have  seen  in  the  Colony,  and  also  the  fault  of 
allowing  too  many  main  brancbes  to  start  directly  from  the  trunk.  By 
doing  so,  one  never  gets  so  strong  a  tree  as  would  have  been  obtained  had  it 
been  pruned  as  I  described.  When  apple-trees  are  of  a  close,  erect  habit 
of  growth,  in  pruning,  always  cut  to  an  outer  bud«  as  that  will  tend  to  spread 
the  tree ;  and  if  the  trees  are  of  a  naturally  spreading  habit,  cut  to  an  inner 
bud,  which  will  tend  to  confine  it  and  cause  an  upward  growth.  Even  the 
most  spreading  tree,  if  properly  pruned  from  tbe  first,  can  be  made  to  grow 
upright,  and  allow  cultivation  to  be  carried  on  right  up  to  the  trunk.  The 
advantages  of  low  heading  apply  to  the  apple  as  well  as  to  other  trees ;  and 
if  the  tree  is  started  right,  with  a  well-balanced  head,  and  the  branches  well 
cut  back  to  throw  out  strong  laterals  and  strengthen  themselves,  and  not 
allowed  to  crowd  each  other,  you  will  have  a  tree  come  to  bearing  that  will 
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be  strong  and  shapelj,  and  that  will  cany  its  fruit  within  easy  reach.  Many 
apple-trees  require  little  attention  after  they  are  once  formed,  but  where 
branches  several  feet  long  are  thrown  out  they  must  always  be  shortened  in ; 
even  a  tree  that  has  been  started  well  would  be  spoilt  if  an  excessive 
straggling  growth  were  allowed  to  remain  on.  Care  must  be  taken  in  warm 
districts  not  to  prune  apple-trees  too  much  after  they  are  shaped,  for,  as  a 
rule,  they  require  all  the  foliage  they  can  grow  to  protect  the  tree  and  fruit 
from  sunburn. 

The  pinching  of  laterals,  as  previously  recommended,  is  often  of  great  yalue 
in  the  case  of  the  apple,  as  the  laterals  are  thereby  converted  into  fruit- 
spurs,  and  the  bulk  of  the  crop  of  the  tree  is  thus  grown  along  the  main 
limbs,  instead  of  towards  the  end  of  the  branches,  which  is  often  the  case 
with  this  fruit.  Most  apple-trees  produce  the  greater  portion  of  their  fruit 
on  the  two-year-old  wood  or  on  spurs,  but  in  some  cases  most  of  the  fruit 
is  grown  right  at  the  end  of  the  limbs,  causing  the  tree  to  have  a  very 
strangling  and  untidy  appearance,  through  the  weight  of  the  fruit  bearing 
the  limbs  down.  [Hoot- pruning  arrests  growth  and  promotes  fruitfulness, 
and  thinning  crowded  spurs  and  blossom  buds  favours  a  good  set  of  fruit. — 
"W.  J.  Allek.] 

Pnming  the  Pear. 

What  I  hare  already  stated  with  regard  to  the  general  training  of  the 
tree,  and  also  what  I  have  just  written  respecting  the  apple,  applies  to  the 
pear.  Cutting  to  an  inner  bud  when  it  is  desirous  to  confine  the  growth  and 
to  an  outer  bud  to  spread  the  tree,  and  to  an  outer  bud  one  year  and  an 
inner  bud  the  next  when  it  is  desirous  to  continue  the  tree  in  a  given 
direction,  applies  with  equal  force  to  the  pear.  Some  pear-trees  are  of  a 
very  straggling  growth,  and  for  these  no  hard-and-fast  rules  can  be  laid 
down,  all  that  can  be  done  being  to  give  the  limbs  a  general  upright 
tendency,  and  keep  the  tree  evenly  balanced  by  shortening-in  long  straggling 
branches.  [The  pear  will  require  to  be  kept  thinned  out  every  winter,  and 
cross  branches  taken  out ;  and  I  would  recommend,  where  it  does  not  set 
well,  to  try  pruning  while  the  tree  is  in  bloom,  as  I  have  noticed  in  some  of 
our  warmer  districts  that  although  the  trees  may  bloom  well,  but  few  pears 
set.    Boot-pruning  for  such  cases  would  be  advantageous. — W.  J.  Allen.] 

Pears  are  best  set  out  as  yearlings ;  but  if  larger  and  stronger  trees  are 
desired,  two-year-olds  may  be  planted  safely,  and  in  this  case  the  trees  should 
be  headed  as  yearlings  whilst  in  the  nursery,  and  must  be  pruned  on  planting 
out  similarly  to  the  yearling  trees  that  have  been  one  year  planted  out. 

Pmning  the  Apricot. 

In  the  first  edition  of  the  pamphlet  I  described  the  pruning  of  the  apricot 
as  follows  : — **  The  apricot  is  a  rampant  grower,  and  if  not  kept  well  cut  back 
it  will  straggle  in  every  direction,  and  either  split  to  pieces  by  the  weight  of 
its  fruit  or  be  torn  apart  by  heavy  winds.  Its  pruning,  therefore,  requires 
very  careful  attention  in  order  to  get  strong  symmetrical  trees.  Low  heading 
and  an  oblique  upward  tendency  of  the  main  branches  is  absolutely  necessaiy^ 
as  is  also  the  prevention  of  forks.  Each  branch  must  haye  a  hold  of  its  own 
on  the  main  trunk,  and,  in  order  to  do  this,  it  is  necessary  to  start  them  from 
difierent  heights  along  the  trunk,  taking  care  to  balance  them  properly.  If 
this  is  not  done  the  tree  is  very  apt  to  split.  The  apricot  is  rather  peculiar 
in  its  method  of  bearing  fruit,  as,  like  the  peach,  it  bears  on  one-year-old 
wood,  and,  like  the  plum,  on  spurs  of  two  or  more  years*  growth.    Then» 
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agaio,  it  is  peculiar  in  its  method  of  growth,  as  each  season's  wood  is  fur- 
nished more  or  less  along  its  growth  with  laterals,  thus  causing  a  modification 
in  pruning,  for,  in  additiob  to  an  annual  shortening-in,  it  is  necessary  to  cut 
hack  these  laterals  to  a  length  of  about  4  inches,  thus  converting  them  into 
fruit-spurs,  which  will  bear  fruit  the  following  season.  Moreover,  the  main 
weight  of  the  fruit  is  distributed  thereby  all  along  the  main  branches,  or  just 
where  it  is  best  able  to  be  borne.  The  apricot  does  very  well  with  summer- 
pruning,  effected  as  soon  as  the  fruit  is  off  the  tree,  so  that  the  young  wood 
formed  will  have  time  to  harden  before  winter.  Summer-pruning  is,  how- 
ever, not  applicable  in  most  cases,  as  it  comes  on  just  at  the  time  the  fruit- 
grower is  busiest,  and,  unless  thoroughly  done,  it  is  better  left  alone,  the 
necessary  shortening-in  being  left  until  winter.  "Whenever  it  is  necessary 
to  remove  a  largo  limb,  always  trim  the  cut  carefully  with  a  sharp  knife,  and 
cover  the  wound  with  rubber  paint  or  shellac  varnish  ;  otherwise  it  is  very 
apt  to  die  back  and  ruin  the  tree." 

]Now,  however,  I  am  afraid  that  I  did  not  place  suflScient  stress  on  the 
benefits  of,  or  necessity  for,  summer  pruning,  as  the  practical  experience  that 
I  have  gained  under  Australian  conditions  tends  to  show  me  that  in  any  soil 
that  produces  a  heavy  growth  of  wood  it  is  essential  to  summer  prune,  other- 
wise the  bearing  portion  of  the  tree  is  largely  confined  to  the  extremities  of 
the  branches,  and,  if  this  portion  is  cut  back  in  winter,  that  there  is  then  little 
bearing  wood  left.  Severe  winter  pruning  is  essential  for  the  first  few  years, 
in  order  to  keep  the  tree  strong  and  prevent  its  breaking  apart  by  the  sheer 
weight  of  its  crop  of  fruit  and  top.  Severe  winter  pruning  is  also  apt  to 
cause  many  buds  that  would  otherwise  remain  dormant  to  start  into  laterals, 
and  thus  the  main  limbs  will  be  covered  with  a  lateral  growth  on  which  the 
bulk  of  the  crop  can  be  grown,  instead  of  allowing  these  main  limbs  to 
become  bare  poles  without  fruit  spurs  or  laterals  that  can  be  converted  into 
fruit  wood.  With  severe  winter  pruning,  however,  it  is  desirable  to  combine 
summer  pruning ;  thus  all  superfluous  laterals  should  be  removed,  and  those 
that  it  is  desirable  to  leave  should  be  shortened  back  to  a  few  inches  in 
length ;  while  the  branches  that  it  is  wished  to  leave  to  form  the  future 
tree  will  then  make  very  rapid  growth.  This  rapid  growth  must  be  stopped 
by  cutting  back,  the  result  of  which  will  be  to  form  more  laterals,  which  in 
their  turn  must  be  shorteiied  back ;  and  the  main  limbs,  which  have  to 
be  carried  on,  further  cutting  back  will  probably  be  unnecessary  till  the 
following  winter,  when  the  last  growth  is  cut  back  to  a  sufficient  extent  to 
keep  the  limbs  strong,  and  so  prevent  the  tree  from  becoming  top-heavy. 
By  this  combination  of  summer  and  winter  pruning  I  believe  the  best 
results  will  be  obtained,  as  practically  all  the  fruit  will  be  grown  on  spurs  or 
laterals  along  the  main  branches,  where  they  are  less  liable  to  injury  from 
-wind  or  sunburn,  where  the  trees  are  best  able  to  support  them,  and  whence 
they  are  are  most  easily  gathered. 

PnmiDg  the  Cherry. 

Head  low,  taking  care  not  to  rub  off  the  lower  buds  of  the  trunk,  but  let 
them  grow  out  a  couple  of  inches  or  so,  and  then  pinch  back,  as  this  gives  a 
tuft  of  leaves  that  will  shade  the  trunk.  Young  cherry-trees  easily  scald, 
and  these  tufts  of  leaves  are  a  preventive.  Scalding,  even  though  it  may  not 
entirely  destroy  the  tree,  will  cause  gum,  which  is  the  most  injurious  disease 
attacking  cherry-trees. 

The  general  rules  for  pruning  deciduous  fruit-trees  apply  fully  to  cherries, 
but  after  the  tree  is  thoroughly  shaped  the  less  pruning  it  gets  the  better, 
as  pruning  is  very  apt  to  produce  gum,  and  consequent  decay.    Only  broken 
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or  croBsing  branches  ahould  be  remoyed,  and  these  it  will  be  found  best  to 
remoTO  in  midsummer,  after  the  crop  is  off,  when  there  is  less  likelihood  of 
gum  than  at  any  other  time.  The  wound  should  always  be  carefully  trimmed 
and  coTered,  as  advised  in  the  case  of  apricots. 

Priming  the  Plum. 

Head  low  and  cut  back  hard  for  the  first  four  years,  as  the  plum  often 
makes  excessive  growth  in  a  season,  8  to  10  feet  being  not  unusual.  If  this 
growth  is  not  cut  back  jou  have  a  very  straggling  untidy  tree,  the  branches 
of  which,  when  in  fruit,  will  rest  on  or  near  the  ground.  Summer-pruning 
is  not  advisable  in  the  case  of  the  plum  or  prune,  unless  the  growth  is 
excessive  and  the  young  tree  becomes  top-heavy,  in  which  case  it  is  best  to 
shorten-in  the  straggling  growth,  and  thus  prevent  the  tree  from  breaking 
apart  or  from  getting  pulled  out  of  shape.  It  is  found  preferable  to  prune 
in  winter,  a  stronger  tree  being  obtained  by  so  doing.  Bo  not  thin  out  the 
head  of  a  plum-tree  too  much,  but  spur  in  all  lateraJs  and  convert  them  into 
fruit-wood,  so  that  the  weight  of  the  crop  may  be  distributed  all  along  the 
main  branches,  which  will  enable  the  tree  to  carry  much  more  fruit  than  if 
allowed  to  carry  its  main  crop  on  or  near  the  ends  of  branches.  Most  plums 
bear  their  fruit  on  two-year-old  wood. 

After  having  got  the  trees  into  good  shape,  some  growers  allow  them  to 
go  for  a  year  unpruned,as  they  will  in  that  case  throw  out  fruit-spurs  along 
their  whole  length,  and  only  a  short  new  growth  will  be  made.  This  new 
growth,  and  a  portion  of  the  old,  is  cut  off  the  following  winter.  Plums  and 
prunes  often  do  better  by  only  being  shortened  in  every  two  or  three  years 
after  coming  into  bearing.  This  rule  holds  as  well  with  pears,  but  will  not 
do  with  peaches,  apricots,  or  Japanese  plums,  which  latter  require  similar 
pruning  to  peaches. 

Prnning  the  Peach  and  Nectarine. 

As  with  other  fruit*trees,  low  heading  is  advisable  in  the  case  of  the  peach, 
and  in  order  to  get  a  strong  tree  it  is  also  necessary  to  cut  back  very  hard 
till  the  tree  is  given  its  desired  shape.  After  that,  a  severe  yearly  pruning 
is  necessary  in  order  to  produce  good  fruit,  as  peaches  grow  all  their  frait 
on  year-old  wood.  A  great  mistake  in  peach-culture  is  allowing  the  trees 
to  bear  too  early,  and,  even  when  old  enough  to  bear,  in  not  pruning  suffi- 
cientlv  or  thinning  the  crop  properly ;  for,  in  order  to  get  size  and  qualify, 
it  is  absolutely  necessary  to  attend  to  this  very  carefully.  One  of  the  most 
successful  peach-growers  in  California  speaks  thus  of  pruning  the  peach: — 
'*  There  is  no  danger  of  pruning  a  peach-tree  too  much.  Cut  off  nine-tenths 
of  all  the  new  wood,  and  you  will  then  have  to  thin  your  peaches.  In 
pruning  bearing  trees  I  leave  from  4  to  8  inches  of  new  wood,  taking  care  to 
leave  this  on  the  largest,  healthiest  growth,  as  the  largest  limbs  always 
produce  the  finest  peaches.  It  is  only  by  very  careful  pruning  and  thinning 
out  that  a  peach-tree  will  remain  vi^^orous  and  produce  a  crop  of  fruit  every 
year.  It  is  an  error  to  cut  off  all  inside  branches  as  the  limbs  grow  up,  as 
after  a  few  years  you  have  quite  a  long  limb  with  no  lateral  branches.  If 
you  will  retain  the  lateral  branches  you  can  cut  back  to  from  4  to  8  inches, 
and  still  you  do  not  cut  it  back  far  enough  to  get  a  dead  limb,  the  sap  of 
which  will  eventually  run  down  into  the  heart  of  the  tree  and  kill  it." 

When  peach-trees  are  allowed  to  overbear,  the  fruit  soon  becomes  much 
smaller  in  size  and  poorer  in  quality,  and  the  tree  becomes  enfeebled  and 
subject  to  disease  and  the  attacks  of  the  insect  pests.    When  a  peach  orchard 
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bag  thus  been  played  out  hj  oyer-cropping,  and  the  roots  of  the  trees  are 
still  vigorous,  it  is  often  a  yery  good  thing  to  cut  away  all  the  old  top  and 
allow  a  now  head  to  be  formed. 

The  new  yarieties  of  Japanese  plums  (not  the  Japanese  persimmon 
"Diospyros  Kaki*')  require  a  very  similar  pruning  to  the  peach,  though 
more  wood  may  be  left  on«  Some  of  the  varieties  are  of  a  large  size,  good 
quality,  and  their  shipping  and  keeping  qualities  are  of  the  best.  I  strongly 
recommend  their  being  grown  extensively  in  the  warmer  districts  where 
ordinary  plums  do  not  thrive,  as  they  do  well  in  nearly  all  soils,  even  the 
poorest  sands,  being  strong  growers  and  very  heavy  bearers.  I  am  of 
opinion  that  it  will  be  possible  to  send  the  Japanese  plums  successfully  to 
England,  where  they  will  be  sure  to  fetch  fancy  prices. 

,   Priming  the  Fig. 

The  height  of  which  the  fig  is  to  be  headed  will  vary  according  as  to 
whether  it  is  required  for  drying  or  not.  When  required  for  drying  it  is 
generally  advisable  to  head  high,  so  that  you  can  have  a  clear  well-kept 
space  under  the  trees  from  wluch  to  gather  the  fruit  when  it  falls.  For 
table-figs  head  low,  as  it  is  necessary  to  pick  all  the  fruit.  In  forming  the 
head  it  is  beet  not  to  have  more  than  three  main  branches,  as  it  is  not  well 
to  crowd.  All  branches  starting  from  the  under  side  of  the  main  limbs 
should  be  removed,  and  those  growing  upright  or  slightly  spreading  retained. 
After  you  have  got  your  tree  into  necessary  shape  the  less  pruning  you  do 
the  better,  except,  of  course,  to  remove  dead  branches,  or  branches  that  cross 
or  in  any  way  interfere  with  each  other. 

Pnming  the  Almond. 

The  pruning  of  the  almond  is  very  simple,  and  is  confined  to  the  shaping 
of  the  tree.  Cut  back  hard  at  planting  and  allow  three  limbs  to  start.  Do 
not  cut  out  laterals,  and  do  not  head  in  to  any  extent,  as  the  most  of  the 
&uit  is  grown  on  the  laterals  and  long  shoots,  and  the  laterals  of  the  almond 
do  not  die  back  as  the  laterals  of  the  peach  do.  Further  pruning  after  the 
shape  is  obtained  wUl  only  be  slight,  and  will  consist  in  the  removal  of 
snperfluons,  dead,  or  broken  branchiM. 

Pnming  of  Small  Fmita. 

The  currant  and  goosberry  require  similar  pruning,  except  that  the  goose 
berry  requires  a  rather  more  open  head  than  the  currant.  The  pruning 
necessary  consists  mainly  of  the  removal  of  old  and  worn-out  wood,  and  in. 
the  shortening  in  of  young  growths.  The  suckers  growing  up  in  the  centre 
of  the  bush  should  be  removed  unless  the  bush  requires  renovating,  when, 
the  old  wood  should  be  cut  away  and  the  young  wood  should  be  allowed  to 
take  its  place— of  course  always  selecting  the  strongest  and  most  suitable 
jonng  wood  and  cutting  away  tbe  rest. 

The  American  varieties  of  the  blackberry  and  the  raspberry  produce  their 
fruit  on  the  canes  of  the  ^vious  season's  growth,  and  the  canes  after 
bearing  their  one  crop  of  fruit  are  of  no  further  value  and  must  be  removed. 
This  can  either  be  done  as  soon  as  they  have  done  fruiting  or  during  the 
following  winter.  If  the  old  canes  are  removed  after  fruiting  the  young 
canes  wiU  also  require  to  be  pruned  during  the  winter,  thus  necessitating 
two  prunings.  Tbe  usual  plan  is  to  cut  away  the  old  canes  and  top  back, 
and  thin  out  the  young  canes  at  the  same  time — in  winter.  These  fruits 
asre  best  grown  either  on  stakes  or  on  trellis,  and  in  the  case  of  the  black- 
berry i^e  growth  is  often  so  excessive  that  it  is  often  necessary  to  give  a 


Digitized  byCjOOQlC 


292  Fruit  Culture. 


summer  pnining,  which  is  quickest  done  by  shorteDing  in  all  straggling 
growths  with  a  hook.  The  currant  and  gooseberry  are  best  grown  in  bush 
form,  though  the  currant  does  very  well  on  a  trellis  or  trained  against  a 
wall  in  cold  climates. 

Pmning  Citrus  Trees. 

The  Orange. 

If  the  orange  makes  a  good  growth  in  the  nursery  its  pruning  should  be 
commenced  there,  as  it  should  be  topped  at  a  height  of  from  2  feet  to  30  inches, 
which  will  cause  branches  to  be  thrown  out,  of  which  three  evenly  balanced 
round  the  stem  should  be  chosen  to  form  the  future  head — the  rest  being 
removed.  Previous  to  transplanting,  these  three  branches  should  also  be 
pinched  back  so  as  to  harden  them  off  as  much  as  possible,  in  order  that  the 
young  tree  may  be  better  able  to  stand  the  shock  of  transplanting.  Should, 
however,  the  tree  not  have  made  good  growth  in  the  nursery,  its  cutting  back 
should  be  deferred  till  it  is  planted  out,  when  it  should  be  cut  back  and 
treated  in  a  similar  manner  to  that  of  the  stronger  tree  in  nursery,  just 
described.  Bo  not  remove  the  leaves  from  the  main  stem  of  the  young  trees 
when  planting  out  unless  a  shelter  of  bark  or  other  material  is  provided,  as 
they  tend  to  protect  the  bark  from  sunburn  until  such  time  as  the  top  shades 
its  own  trunk.  Having  given  the  young  tree  the  necessary  shape  for  a  start, 
the  subsequent  pruning  is  very  simple,  and  consists  in  the  removal  of  water 
sprouts  and  other  superfluous  brancnes  and  a  shortening  in  of  excessive  or 
straggling  growths — taking  care  at  the  same  time  to  keep  the  head  moderately 
open,  but  not  so  open  as  to  allow  the  sun  to  shine  directly  on  the  trunk  or 
main  branches  of  the  tree.  All  branches  growing  from  the  under  side  of  the 
main  limbs  which  would  have  a  tendency  to  grow  to  or  near  the  ground 
should  be  cut  ofP — biit  beyond  that  and  the  necessary  pruning  just  mentioned, 
the  less  the  knife  is  used  on  an  orange-tree  the  better.  [It  is  never  advisable 
to  prune  a  citrus  tree  during  the  winter,  as  it  exposes  it  to  the  cold  winds 
and  sometimes  frosts,  both  of  which  are  very  injurious  to  its  growth  and 
tend  to  stunt  it.  Always  try  to  prune  just  before  a  growth,  and  if  any  rough 
cuts  are  made,  trim  them  off  smoothly  with  the  chisel,  and  paint  them  with 
rubber  paint  or  shellac  and  alcohol  mixed  to  form  a  paint,  and  apply  with  a 
brush.  My  experience  has  been  that  the  orange-tree  will  not  thrive  in  this 
country  under  the  same  treatment  as  in  California.  There,  we  Went  in  for 
high-headed  trees,  and  it  answered  very  well,  as  in  California  we  get  very 
few  high  winds  in  summer  time,  whilst  in  warmer  districts  in  Australia 
seldom  a  fortnight  passes  without  one  or  two  hot  dry  winds,  which  not  only 
scorch  the  trunk  of  the  tree  if  exposed,  but  also,  in  sandy  districts,  blow  the 
sand  against  the  trunk,  and  thus  damage  it. — W.  J.  Allen.] 
'  The  pruning  of  older  trees  consists  mainly  in  the  removal  of  dead,  broken, 
or  superfluous  branches,  and  keeping  the  head  fairly  well  thiniied  out.  By 
this  means  the  trees  will  be  kept  in  good  health,  and  will  produce  a  fair 
amount  of  new  wood  annually,  on  which  the  succeeding  season's  crop  of  fruit 
will  be  borne,  as  the  orange  bears  its  fruit  on  one*year  old  wood  only. 

The  Lemon. 

The  pruning  of  the  lemon  in  nursery,  and  also  when  first  planted  out,  is 
similar  to  that  of  the  orange,  just  described.  But  as  the  lemon  is  often  a  very 
rank  and  straggling  grower,  it  is  necessary  to  cut  back  all  straggling  and 
excessive  growths  in  order  to  keep  the  tree  symmetrical,  and  to  prevent  its 
breaking  apart  from  the  weight  of  its  fruit.  If  unpruned,  the  bulk  of  the 
fruit  is  borne  on  the  extremities  of  the  branches,  whereas  if  the  straggling 
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growths  are  checked  they  will  throw  out  laterals,  and  the  fruit  will  be  borne 
more  in  the  centre  of  the  tree.  Straggling  growths  growing  on  to  or  near 
the  ground  should  also  be  removed,  as  the  fruit  growing  on  them  is  of  little 
value,  and  they  give  the  tree  a  very  untidy  appearance.  When  removing  a 
large  limb  always  be  careful  to  make  a  clean  cut,  and  to  trim  the  edges  with 
a  sharp  knife,  covering  the  whole  of  the  cut  with  grafting-wax — rubber 
paint  or  shellac  dissolved  in  alcohol  to  the  consistency  of  paint.  If  this 
18  neglected,  the  wound  is  very  apt  to  sour  and  produce  the  much  dreaded 
bark  or  collar  rot,  which,  if  unattended  to,  will  in  a  short  time  destroy 
the  tree. 

The  Mandarin, 

The  pruning  of  the  different  kinds  of  mandarins  is  at  first  similar  to  that 
-  of  the  orange,  and  in  the  case  of  the  Emperor  and  Canton  varieties,  the 
subsequent  treatment  is  very  similar ;  but  in  that  of  the  thorny  mandarin  it 
is  necessary  to  prune  much  more  extensively,  as  the  tree  is  naturally  such  a 
compact  grower  that,  in  order  to  produce  annual  crops  of  good  fruit,  it 
requires  a  vigorous  system  of  thinning  out,  so  as  to  produce  the  necessary 
new  wood  on  which  to  grow  the  succeeding  season's  crop  of  fruit,  ^s  a 
general  rule,  the  thorny  mandarin  only  bears  a  crop  of  fruit  every  other 
year,  and  then  it  overbears,  the  trees  in  many  cases  being  literally  covered 
with  fruit,  generally  of  a  small  size.  The  following  season  there  is  no  crop, 
as  the  production  of  this  heavy  crop  has  exhausted  the  energy  of  the  tree, 
and  no  new  wood  has  been  produced — so  that  it  takes  the  trees  a  year  to 
recuperate  and  grow  new  wood  for  the  next  crops.  If,  however,  the  trees 
are  thoroughly  pruned,  instead  of  having  a  very  heavy  crop  of  undersized 
fruit  one  year  and  none  the  next,  regular  crops  of  larger  fruit  will  be  grown, 
which  will  more  than  pay  for  the  extra  trouble  and  expense  of  thorough  and 
careful  pruning. 

Pruning  of  various  other  Fruit-trees. 

The  pruning  of  the  walnut,  chestnut  and  loquat,  consists  mainly  in  the 
removal  of  broken  and  superfluous  branches,  and  the  growing  of  the  trees 
at  first  with  a  general  upright  tendency,  so  as  for  them  to  be  out  of  the  way 
of  cultivation — taking  care  at  the  same  time  not  to  expose  the  trunk  and 
branches  to  the  direct  rays  of  the  sun.  The  walnut  and  chestnut  should, 
however,  be  headed  higher  than  most  fruit-trees,  from  3  to  4  feet  being 
advisable,  as  they  become  very  large  trees.  Their  shaping:  for  the  first  two 
or  three  years  is  similar  to  that  of  other  fruit-trees,  but  after  that  they 
.require  very  little  pruning. 

The  quince  and  cherimoyer  simply  require  a  judicious  thinning  out  of 
superfluous  branches,  and  a  shortening  in  of  excessive  growths  so  as  to 
maintain  the  symmetry  of  the  tree  The  persimmon  requires  hard  pruning, 
in  order  to  produce  plenty  of  strong  new  wood  annually,  as  it  bears  its  fruit 
on  new  wood,  and  the  stronger  the  wood  the  better  the  fruit,  as  a  rule. 
When  pruning  the  persimmon,  use  a  very  sharp  knife,  and  keep  the  knifo 
clean  by  constantly  cleaning  it  on  a  piece  ot*  leather,  as  the  sap  of  the  per- 
simmon acts  very  quickly  on  the  steel,  which  it  corrodes,  and  if  any  of  the 
corrosion  is  left  on  the  cut  the  branch  will  not  heal,  but  will  die  back,  more 
or  less  ;  but  if  the  knife  is  kept  clean,  however,  no  injury  is  done  to  the  tree 
by  its  use.  The  passion-fruit  simply  requires  to  be  kept  in  shape  by  the 
pinching  back  or  removal  of  straggling  vines,  and  old  vines  may  be  renovated 
by  cutting  back  all  the  growth  to  the  main  stalk,  and  allowing  a  new  growth 
to  replace  that  cut  away. 
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Gbafeing. 

Yebt  few  fruit-trees  will  come  true  from  seed  ;  so,  in  order  to  propagate 
Yaf ieties  with  certainty,  recourse  is  had  to  budding  and  grafting,  by  means 
of  which  the  desired  yariety  is  united  to  the  stock  that  it  is  wished  tocon?ert 
into  a  special  yariety.    There  are  seyeral  methods  of  grafting,  which  I  will 


BOOV-ORAFTKO. 

Fig.  2.— The  root  Fig,  t.—Tbe 


Fig.  1.— 1.  The  root,  showing  eloping  oat  at  A, 
and  the  tongue  at  B.  2.  The  edon,  sho^ring 
•loping  cut  at  A  and  the  tongue  at  B.  8.  The 
union  of  eoion  and  etook  ready  for  tying. 


O&AnTKO  KCRSIBT  SlOCKS. 

Fig.  b.—At  the  edon;  a,  the  sloping  cut;  6,  the 
tongue ;  c,  shows  thickness  of  tongue.  B^  tiie 
stock ;  d,  the  sloping  oat  in  the  stock;  «,  the 

-L^. tongue ;  /,  shows  thinness  of  stook  from  the 

THHumMO.  ^^  Qj  tongue.     C,  the  sdon  inserted,  and 

Fig.  4.>-8cionf  with  root  in  position.  ready  for  waxing. 

only  describe  very  generally,  but  will  refer  anyone  who  wishes  to  obtain 
fuller  information  to  the  pamphlets  on  grafting  and  fruit  culture  that  have 
been  reprinted  from  the  Agricultural  Gazette  at  yarious  times. 
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Boot^gralting. 

There  are  two  methods  of  root-grafting — let.  That  where  the  root  and 
scion  are  of  the  same  thickness  ;  and  2Dd.  Where  the  scion  is  much  larger 
than  the  roots. 

EoT  the  first  case  you  use  the  tongue  graft,  as  shown  in  Fig.  1. 

In  the  second  case,  where  the  scion  is  much  larger  than  the  root,  then 
jou  use  the  root  side-graft,  which  is  shown  in  Figures  2,  8,  and  4. 

Boot-grafts  do  not  require  waziug,  tying  with  rafia  or  other  suitable 
material  being  sufficient. 

Grafting  Nursery  Stocks. 

For  this  purpose  by  far  the  best  method  is  the  tongue  graft.  The  best 
union  is  made  when  the  stock  and  scion  are  about  the  same  size.  Stocks  up 
to  1  inch  in  diameter  may  be  successfully  worked  by  this  method,  and  a 
perfect  union  results. 

Grafting  Larger  Stocks  on  Old  Trees. 

This  is  best  done  by  either  wedge  or  cleft  grafting,  or  by  grafting  under 
the  bark.     The  following  drawings  from  Lelong  show  these  methods  clearly. 


ilg.  \,—A,  the  knifo  aa  lued  in  splitting ;  B,  the 
point  of  the  split ;  C,  lenipth  to  split ;  the 
position  (shown  at  B  and  C)  shows  how  cr»ck- 
bg  of  the  stocks  is  avoided. 


Fig.  2.— A,  the  Ncion,  showing  how  it  is  pre- 
pared—wedge-shaped—with a  sloping  cut; 
B,  the  stock  prepared  to  receive  the  graft ; 
/,  the  sloping  cut;  g^  the  horizontal  cut; 
A,  the  split;  C,  the  scion  inserted  in  the 
stock,  showing  the  close  fit  of  both,  and  ready 
for  waxing. 


Grafting  under  the  Bark. 

Por  all  grafts  that  are  made  aboTe  ground  it  is  necessary  to  use  grafting- 
wax,  for  vnuch  the  following  is  a  good  receipt : — 

"Wax      ^ 1  lb.  Eesin     1  lb. 

Tallow  (mutton  or  beef)     ^  lb.  Turpentine       2  oz. 
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Prepared  as  follows  :  Melt  the  resin  and  tallow  oyer  a  gentle  fire,  then  add 
the  wax,  and  when  well  dissolved  set  aside  and  add  the  turpentine ;  keep 
stirring  until  the  turpentine  is  incorporated,  and  it  is  then  ready  for  use, 
or  may  be  set  aside  for  future  use. 

The  grafts  are  first  tied  firmly  in  place  by  means  of  rafia  or  thin  calico,  the 
whole  union  being  then  covered  with  hot  wax  applied  with  a  brush.  For 
nursery  grafting  it  is  a  good  plan  to  wax  the  ties  before  using.  This  is  done 
by  smearing  the  required  quantity  of  thin  calico  with  hot  wax,  and,  when 
cold,  tearing  the  wax-coatea  calico  into  strips  of  any  desired  width  or  length. 


fe:^^*f 


A,  the  scion,  side  view,  showing  thickness  of 
cut  at  points  a  and  b ;  B,  scion,  transverse 
view,  showing^  how  faced  at  c  ;  C.  the  stock, 
showinif  how  it  is  cut  off,  wed  the  Incision 
made  to  receive  the  graft. 


Operation  Complete.— Stock  grafted  with  two 
scions,  and  applicable  to  ntocks  with  ow 
scion.  At  twine,  showing  how  it  is  tied; 
B^  waxed  top  surface ;  C,  waxed  on  the  skle. 
covering  graft ;  D,  graft  waxed  at  the  end  : 
E,  terminal  bud,  waxing  at  end  not  required. 


These  strips  are  bound  round  the  grafts  securely.  The  heat  of  the  hand  is 
suflScient  to  cause  them  to  adhere  and  to  form  the  air-tigjht  coverinj^  which 
is  necessary  to  enable  the  graft  to  unite  with  the  stock.  Peaches,  nectarines, 
and  soft-wooded  trees  are  most  successfully  grafted  below  the  ground,  or  at 
any  rate  low  enough  down  to  permit  the  soil  being  banked  round  them  with 
a  hoe ;  but  apples,  pears,  and  plums  can  be  worked  at  any  desired  height. 
In  grafting  always  use  very  sharp  knives  and  make  perfectly  clean  cuts— 
the  less  you  hack  about  the  stock  or  the  graft  and  the  quicker  you  complete 
the  operation  the  surer  the  take. 
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Grafting  is  done  in  fcbe  spring  iust  as  the  sap  begins  to  rise,  the  stock 
being,  if  possible,  more  advanced  than  the  scion.  Grafting  under  the  bark, 
however,  is  done  when  there  is  a  full  flow  of  sap  and  the  bark  runs  freely. 

[The  range  in  grafting  for  fruit-trees  in  ordinary  culture  is — apple  oh 
blight-proof  apple  stock  (Northern  Spy  or  Winter  Majetin)  ;  pears  on  need- 
ling pear  stock  for  standard  tree,  or  on  quince  stock  if  dwarfed ;  peach  on 
peach  ;  apricot  on  apricot ;  plum  on  myrobalan ;  nectarine  on  peach ;  almond 
on  almond  (but  never  bud  either  apricot,  peach,  or  nectarine  on  almond 
stock,  as  it  will  always  result  in  a  failure)  ;  cherry  on  cherry ;  orange  and 
lemon  on  orange  stock — preferably  sweet  or  bitter. — W.  J.  Allen.] 

Budding. 

[Condensed  from  Mr.  Lelong's  article  in  the  Agricultural  Oazeite,  July,  1894.] 
The  process  of  budding  is  performed  during  the  growing  periods  of  the 
various  kinds  of  trees.  The  peach,  cherry,  almond,  apricot,  plum,  &c.,  are 
budded  as  soon  ns  the  scions, 
or  buds,  have  developed  or 
matured  in  the  spring  or  mid- 
summer, and  if  budded  early 
they  can  be  started  the  same 
season,  but  if  budded  late 
they  have  to  be  left  dormant 
through  the  winter.  The 
apple,  pear,  quince,  &c.,  are 
budded  in  the  summer,  and 
as  they  do  not  grow  as  rapidly 
as  the  peach,  almond,  &c., 
they  are  left  to  lie  dormant 
till  thefollowing  spring,  when 
they  are  started.  The  orange, 
lemon,  lime,  citron,  &e.,  are 
budded  all  through  the  sum- 
mer, from  early  spring.  The 
best  time,  however,  is  just  as 
the  sap  begins  to  rise.  The 
buds  at  that  time  *'  take" 
more  readily,  and  the  growth 
is  undisturbed  through  the 
growing  period  of  the  tree. 
The  ^^^  walnut,  chestnut, 
&c.,  are  budded  during  the 
summer,  and  the  buds  left  to 
lie  dormant,  to  be  started  in 
the  spring.  The  olive  and 
other  evergreen  trees  of  this 
kind  are  budded  from  the 
time  the  sap  begins  to  rise  in 
the  spring  until  late  in  the 
fall.  If  budded  early,  they 
are  started  and  make  good 
growth  the  same  season.  If 
budded  late,  they  must  be 
left  to  lie  dormant  till  the  spring  following,  when  they  are  started, 


Fip.  1.— A,  the  point  which  should  not  he  used,  iw  the  budtJ 
are  generally  blind  ;  b,  point  from  where  the  buds  are 
developed  ;  c,  beyond  this  point  the  buds  are  too  tender, 
and  should  not  be  used ;  d,  indicates  the  scion,  or  budding- 
stick,  to  be  used,  being  between  points  b  and  c ;  b,  the 
scion,  or  budding-stick,  trimmed  ready  for  budding. 
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Budding  the  Feach. 

The  budding  of  the  peach  is,  perhaps,  the  most  simple.     The  bads  take 
aoie  leadilj,  and  less  care  and  practice  are  required  than  in  badding  otiier 


Fig.  2. 


trees.  The  first  important  factor  is  the  selection  of 
scions,  or  buds.  The  illustrations  (Fig.  I)  furnish  s 
good  example  of  the  budding-sticks  and  the  method 
of  preparing  them  for  budding.  The  budding-«ticb 
or  buds  having  been  prepared,  they  are  placed  in  i 
box,  and  covered  either  with  wet  sacks  or  moss.  In 
taking  them  to  the  field  it  is  advisable  to  nev«r  allow 
the  sun  to  strike  them.  A  small,  shallow  box,  with 
a  layer  of  wet  moss  at  the  bottom,  on  top  of  whidi 
the  buds  are  placed  and  covered  with  a  wet  boikp 
sack,  is  much  preferred.  As  the  operator  proceedi, 
only  one  stick  is  taken  out  and  used  at  a  time.  The 
operation  is  performed  with  a  sharp  knife,  calkd 
"  budding-kniie."  Fig.  2  represents  a  favoorite  style. 
There  are  others  that  are  also  very  good,  such  as  the 
IXL,  or  Wostenholm. 
A  vertical  incision  is  made  in  the  bark  of  the  young  tree  by  simplj 


m\ 


Fig.  3.— A,  the  stock ; 
B,  the  transverse  cut ; 
C  the  vertical  incision. 


Fig.  4.— A,  the  scion,  or  baddin^-sticlc,  showing  how  the  bods  are  oat,  and  the  position  in  which 
the  knife  is  held  ;  b  c,  points  indicating  the  length  to  cot  the  bnds. 

Hon.— These  illnstrations  show  how  the  bods  are  art  with  the  point  of  the  bud  upwards,  hot  thej  soaj  ^ 
rerersed  if  the  operator  so  chooses. 

pressing  the  point  of  the  knife  against  the  bark  and  drawing  it  up,  making  ft 
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cat  from  about  one-quarter  to  one-half  of  an  inch  lon^ ;  then,  bj  placing 
the  knife  transyerselj,  and  with  a  slight  twist  of  the  hand  from  left  to  right, 
the  transrerse  cut  is  made  (Fig.  3).  At  the  same  time  the  edges  of  the 
bark  become  loosened,  so  as  to  easily  admit  the  bud  ;  then  by  pressing  the 
bud  it  will  work  its  way  downwards  in  the  slit  until  it  reaches  a  firm  position, 
and  the  bark  coyers  it  tightly.  The  buds  are  then  tied  firmly  with  good, 
soft,  cotton  twine,  and  left  in  that  position  until  the  time  comes  for  the  strings 
to  be  cut,  or  the  buds  started  or  left  to  lie  dormant,  as  will  be  explained 
later  on. 

.  The  cutting  of  the  bud  from  the  stick  becomes  an  important  factor.  The 
bud  should  not  contain  too  much  wood,  and  should  not  be  cut  so  thin  that 
when  tied  it  is  squeezed 
into  nothing.  ,  For  this 
reason  it  is  always  adyis- 
able  to  use  large  and  plump 
buds.  The  stick  is  held 
firmly  with  the  left  hand 
and  the  bud  cut  with  the 
right,  as  shown  in  Fig.  4. 

The  bud  is  then  inserted 
in  the  slit  or  incision,  as 
shown  in  Fig.  5.  The  bud  is 
then  tied ;  for  this  purpose 
good,  soft,  cotton  twine  is 
the  best.  The  work  can  be 
done  more  expeditiously, 
and  the  results  will  always 
be  more  satisfactory  than 
when  other  materials,  such 
as  cloth  strips,  &c.,  are 
used.  Many  tie  differently 
from  others.  Some  prefer 
to  commence  the  operation 
by  wrapping  the  twine  be- 
low the  bud  first,  and  wrap 
until  the  top  is  reached.  I 
much  prefer  to  begin  the 
wrapping  aboye  the  bud  and  finish  at  the  bottom.  It  is  of  great  advantage, 
because  the  bud  will  not  slip  while  being  tied,  and  it  is  kept  in  position,  and 
instead  of  allowing  it  to  slip  or  relax,  driyes  it  down  further  into  the  slit, 
and  in  this  way  a  most  perfect  fit  is  obtained.  The  principal  and  most 
important  part  of  the  operation  lies  in  tying  the  buds  well,  for  if  they  should 
be  tied  loosely  the  air  gets  between  the  bud  and  the  inner  bark  of  the  stock, 
causing  the  sap  between  them  to  dry  and  preyent  adhesion.     Fig.  6. 

If  the  weather  is  fayourable,  the  strings  can  be  cut  in  fourteen  days.  In 
case  there  should  be  a  continuance  of  heat  it  is  better  to  leaye  them  undis- 
turbed for  another  week,  because  the  heat  sometimes  causes  the  bark  to 
open  and  the  buds  to  dry  out.  In  the  summer  young  peach-trees  grow  very 
rapidly,  and  sometimes  the  strings  will  cut  into  the  nark,  and  in  this  way 
many  buds  are  lost ;  therefore,  they  should  not  be  neglected,  and  the  strings 
should  be  cut  at  the  proper  time.  It  is  always  advisable  to  insert  the  buds 
pointing  one  way — ^in  the  direction  of  the  rows — so  that  in  searching  for 
those  that  miss,  in  rebudding,  or  in  cutting  the  strings,  a  person  need  not 
spend  time  in  searching  to  find  them. 


Fig  6.— A,  the  stock  ;  b,  the 
bud  inserted. 


Fig.  6.  -A,  the  stock  after 
budded.;  b,  the  twine 
as  tied  ;  c,  the  tie  at 
the  finish;  d,  the  tie  at 
the  beginning. 
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The  budding  of  other  fruit-trees,  Buch  as  plums,  pears,  apples,  apricote, 
almonds,  cherries,  quinces,  is  similar  to  that  oi  the  peach.  Por  the  budding 
of  figs,  chestnuts,  olives,  walnuts,  and  citrus  fruits,  which  are  rather  more 
difficult  operations,  particulars  may  be  obtained  in  special  articles  on  these 
subjects  appearing  in  the  Agricultural  Oazette. 

In  budding,  the  great  thing  is  to  have  the  stocks  in  good  working  order- 
that  is  to  say,  the  bark  must  run  perfectly,  and  require  no  forcing,  while  the 
buds  must  be  well  developed,  and  cut  with  a  very  keen  knife,  as  thin  as  you 
can.  The  tie  should  always  be  tight  at  the  base  of  the  bud,  as  that  is  where 
the  union  takes  place. 


Manuring. 

The  question  of  manuring  is  of  the  greatest  importance  to  fruit-growers. 
In  order  to  produce  the  best  results  with  the  least  expenditure,  it  is  neces- 
sary to  have  a  thorough  knowledge  of  the  conditions  that  are  required  for 
the  proper  dovelopment  of  plant  life,  and  also  to  know  what  plant  foods  to 
supply  to  different  fruit-trees  and  to  different  soils,  when  to  apply  them,  and 
how  to  apply  them.  In  a  paper  of  this  kind  it  is  impossible  to  enter  fully 
into  the  science  and  practice  of  manuring,  so  I  will  tnerefore  endeaTonr  to 
treat  the  subject  as  concisely  and  as  practically  as  possible,  showing  in  the 
first  place  the  necessity  for  manuring  where  the  soil  is  deficient  in  any 
plant  food,  and  secondly  what  manures  to  use,  and  the  action  of  different 
manures. 

The  essential  elements  of  an  orchard  soil  are  phosphoric  acid,  potash,  lime, 
iron,  magnesium,  and  nitrogen,  and  of  these  two— iron  and  magnesium- 
have  seldom  to  be  taken  into  account,  as  they  are  not  required  in  large 
quantities  by  plants  ;  besides,  there  are  few  soils  deficient  in  these  elements ; 
but  soils  are  frequently  deficient  in  one  or  more  of  the  other  four  elements, 
and  they  have  to  be  supplied  by  means  of  manuring.  Each  crop  demands 
a  certain  admixture  of  plant  food,  and  it  does  not  matter  a  bit  how  great  the 
proportion  of  certain  elements  may  be  if  there  is  one  essential  constituent 
deficient,  or  not  available  in  a  form  that  can  be  assimilated  by  the  plant,  a 
perfect  crop  cannot  be  produced. 

In  order  to  determine  the  amount  of  plant-food  available  in  any  given  soil, 
it  is  necessary  to  make  a  careful  chemical  analysis,  as  this  shows  approxi- 
mately whether  the  soil  is  deficient  in  any  essential  element,  and,  if  so,  what 
manures  are  best  to  apply  to  meet  the  deficiency.  No  branch  of  science  has 
done  more  for  agronomy  than  that  of  agricultural  chemistry,  and  the  science 
as  well  as  the  practice  of  manuring  are  based  in  a  great  measure  on  the 
analysis  of  the  soil,  and  on  the  analysis  of  the  plant-foods  extracted  from  the 
soil  by  various  crops.  In  this  way  it  is  found  that  certain  crops  of  certain 
fruits  make  a  heavy  call  on  one  or  more  elements  of  plant-food,  whereas 
other  crops  or  fruits  only  take  a  small  amount  of  these  elements,  but  make 
a  heavy  call  on  the  others.  Thns,  before  a  fruit-grower  can  hope  to  make  a 
thorough  success  of  manuring,  it  is  necessary  for  him  to  have  a  knowledge 
of  the  chemical  qualities  of  the  soil  he  is  working,  and  also  to  know  what 
plant-foods  he  is  taking  from  the  soil  by  the  kind  or  kinds  of  frait  he  is 
growing,  as  it  is  only  a  waste  of  time  and  money  adding  a  manure  (say)  & 
potash  salt  to  a  soil  already  rich  in  available  potash  but  deficient  in  nitrogen, 
for  what  is  wanted  by  the  soil  is  nitrogen,  and  no  amount  of  potash  manure 
would  have  the  slightest  effect  in  increasing  .the  fertility  of  the  soil. 
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Manures  io  use  and  their  action. — As  previously  stated,  I  will  only  deal 
with  the  four  essential  elements  of  plant-food,  viz.,  nitrogen,  phosphoric 
acid,  potash,  and  lime.  I  will  deal  with  each  of  these  in  turn,  and  will 
endeavour  to  show  how  they  may  be  most  cheaply  obtained,  and  most  econ- 
omically applied. 

Nitrogen. — This  essential  plant-food  is  required  principally  for  the 
formation  of  the  albuminous  matter  of  fruits,  and  this  albuminous  matter 
occurs  in  the  largest  quantities  in  the  seeds  or  kernels  of  fruits  ;  hence  the 
value  of  thinning  stone  fruits  so  as  to  get  lar^e  fruits,  or  more  properly 
speaking,  a  large  proportion  of  flesh  to  that  of  kernels,  thereby  reducing  the 
amount  of  nitrogen  required  by  the  crop.  Nitrogen  occurs  in  the  soil  in  the 
form  of  nitrates,  which  are  found  in  conjunction  with  the  organic  matter  of 
the  soil.  This  organic  matter  has  the  power  of  converting  ammonia,  the 
form  in  which  nitrogen  is  often  applied  to  the  soil,  into  nitric  acid,  and  nitric 
acid  forms  nitrates  in  conjunction  with  potash  and  soda  of  the  soil,  and  these 
nitrates  are  taken  up  by  the  tree  and  assimilated. 

There  are  several  sources  from  which  nitrogen  may  be  obtained  as  a 
manure,  and  thoy  are  as  follows  : — Sulphate  of  ammonia,  dried  blood,  nitrate 
of  soda,  nitrate  of  potash,  and  in  smaller  quantities  from  boiling  down 
refuse,  stable  manure,  guano,  and  green  crop  manuring.  The  cheapest 
sources  of  nitrogen  are  sulphate  of  ammonia,  which  is  a  waste  product  from 
the  gas-works,  dried  blood,  and  green  crop  manuring. 

Potash. — In  the  case  of  the  ash  of  most  fruits,  potash  may  be  said  to  be 
the  most  important  ingredient,  as  it  forms  by  far  the  largest  proportion  of 
their  ash.  Many  soils  contain  a  sufficient  supply  of  potash  for  the  require- 
ments of  any  crops,  but  the  potash  is  in  an  unavailable  state.  When  this  is 
the  case  the  potash  may  be  liberated  and  rendered  available  for  plant  food, 
by  the  application  of  lime  to  the  soil.  Phosphatic  manures  have  a  somewhat 
similar  effect,  as  by  stimulating  the  tree  into  a  vigorous  prowth,  they  render 
it  better  able  to  assimilate  the  potash  contained  in  the  soil.  When,  however, 
there  is  an  actual  deficiency  of  potash  in  the  soil,  the  deficiency  must  be 
made  good  by  special  potash  manures,  and  of  these  the  following  are  the 
best :-— Nitrate  of  potash,  kainit,  sulphate  of  potash,  and  chloride  of  potash. 
Of  these  the  sulphate  is  the  cheapest  form  of  potash,  and  is  in  the  form  in 
which  this  element  is  usually  applied  to  the  soil.  The  price  of  nitrate  of 
potash  prevents  its  being  used  to  any  extent  as  a  manure,  either  as  a  source 
of  nitrogen,  or  potash,  but  where  very  quick  results  are  desired,  it  is  a  very 
good  manure  to  use. 

Sulphate  of  potash  is  a  soluble  salt,  which  is  obtained  in  large  quantities 
from  the  crude  deposits  of  potash  salts  that  are  fouud  near  >Stassfurt,  in 
Grermany,  where  the  supply  is  practically  inexhaustible.  Potash  is  rarely 
used  as  a  manure  by  itself,  but  is  usually  applied  in  conjunctiou  with  nitro- 
genous or  phosphatic  manures,  or  both,  when  as  a  rule  it  produces  better 
results  than  when  used  by  itself. 

Phosphorus. — Is  essential  to  the  growth  of  all  fruits,  occurring  in  the  seeds 
in  a  much  larger  relative  proportion  than  in  the  other  part  of  the  fruit,  in 
which  respect  it  is  similar  to  nitrogen. 

Phosphorus,  or,  as  it  is  usually  spoken  of  in  manuring:,  phosphoric  acid,  is 
•obtained  from  various  sources,  of  which  bones,  phosphatic  guanos,  corprolites, 
basic  slag,  and  the  spent  bones  from  sugar  refineries,  are  the  principal,  but 
as  far  as  these  colonies  are  concerned,  the  only  sources  of  importance  to  us 
are  bones,  and  the  waste  from  the  sugar  refineries. 
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Phosphoric  acid  is  applied  to  the  soil  in  two  forms,  one  the  insolnble,  or 
onlj  slowly  soluble  form,  such  as  ground  bones,  basic  slag,  or  ground  phos- 
phatic  guano,  or  in  the  soluble  form  or  superphosphates,  where  the  insoluble 
phosphates  haye  been  treated  b^  sulphuric  acid  and  rendered  soluble,  and 
thus  available  for  the  plants*  immediate  use.  Most  Australian  soils  are 
more  or  less  deficient  in  phosphoric  acid,  hence  the  good  results  that  usually 
follow  a  good  manuring  with  bone  meal,  but  to  obtain  the  best  results  it  ia 
necessary  to  use  considerable  judgment ;  thus  insoluble,  or  only  slowly 
soluble,  phosphatic  manures  should  be  applied  to  the  treea  during  the  antunm, 
80  that  they  may  be  rendered  slowly  soluble  and  available  for  plant  food, 
while  quickly  soluble  phosphates  or  superphosphates  should  only  be  applied 
at  a  period  of  active  plant  growth. 

In  the  application  of  manures  to  fruit-trees,  especially  those  manures 
which  are  termed  "artificial,"  the  fruit-grower  should  use  considerable 
judgment,  both  as  to  the  time  and  frequency  of  application,  and  also  as  to 
the  method  of  distribution.  As  a  general  rule,  slowly  soluble  manure,  such 
as  bone-meal,  bone-dust,  ground-bones,  boiling-down  refuse,  <&c.,  should 
always  be  applied  to  the  soil  some  time  before  they  are  actually  required  for 
the  trees*  use,  as  they  are  thus  acted  upon  by  the  carbonic  acid  contained  in 
the  water  present  in  the  soil,  and  are  rendered  available  for  the  plants'  use 
slowly.  But  soluble  manures,  such  aa  superphosphates,  sulphate  of  am- 
monia, nitrate  of  soda,  nitrate  of  potash,  sulphate  of  potasb,  chloride  of 
potash  should  not  be  applied  till  the  tree  is  in  active  growth,  if  possible,  for 
if  applied  to  the  soil  for  any  length  of  time  before  ttiey  are  required,  they 
are  apt  to  be  leached  out  of  the  soil  by  heavy  rains,  owing  to  their  extreme 
solubility.  In  applying  highly  soluble  manures,  it  is  a  good  plan  to  give  the 
amount  required  by  the  tree  in  two  or  more  dressings  at  intervals  of  a  month 
or  two,  as  there  is  thus  less  likelihood  of  less  by  leaching,  and  the  stimu- 
lating effects  of  the  manure  are  spread  over  a  longer  time.  Artificial 
manures  are  best  applied  broadcast  over  the  whole  orchard  when  the  roots 
of  the  trees  occupy  the  whole  of  the  ground,  but  in  the  case  of  young  trees, 
the  manure  should  be  confined  to  a  circle  immediately  around  the  tree,  tay 
from  6  to  8  feet  from  the  trunk,  according  to  the  size  of  the  tree.  When 
applied,  the  manure  should  be  harrowed  in.  Semembar,  when  applying 
manures  to  trees,  that  it  is  better  to  maintain  a  constant  supply  of  plant- 
food  than  to  give  a  heavy  dressing  this  year,  and  then  miss  a  couple  of  years, 
as  trees  resemble  animals  in  that  they  produce  the  best  results  when  fed  in 
a  rational  manner :  they  require  a  constant  supply  of  food  during  all  periods 
of  active  growth.  It  is  a  great  mistake  to  give  trees  a  highly  soluble  stimu- 
lating manure  only,  as  when  the  stimulating  effects  have  passed  o£^  it  is 
found  that  there  is  nothing  in  the  soil  to  maintain  the  increased  vigour,  and 
consequently  increased  demands  of  the  tree  on  the  soil,  and  the  tree  in  con- 
sequence goes  back  fastor  than  it  improved,  and  its  condition  becomes  worse 
than  if  it  had  remained  unmanured.  When  using  highly  stimulating 
manures,  especially  sulphate  of  ammonia,  or  nitrate  of  soda,  it  is  always 
advisable  to  combine  them  with  other  slower  acting  manures,  such  as  blood, 
boiling-down  refuse,  or  bones,  so  that  the  trees  have  something  to  fall  back  on 
that  will  maintain  the  increased  vigour  imparted  to  the  tree  when  the  stimu- 
lating effects  of  the  soluble  manures  are  over. 

Lime. — ^The  last  of  the  essential  elements  for  plant-growth  that  we  will 
deal  with  is  lime,  and  as  a  rule  it  is  not  necessary  to  apply  lime  specially  to 
the  soil  for  its  manurial  value,  as  most  soils  ccmtain  enough  lime  for  the 
growth  of  most  trees  or  plants,  and  also  where  bone  manures  are  used  th«re 
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is  enough  lime  in  these  manures  to  supply  the  requirements  of  most  crops. 
However,  if  the  soil  is  found  bj  analysis  to  be  deficient  in  lime,  then  a 
dvBsrang  of  1  to  li  ton  of  lime  to  the  acre  will  have  a  very  beneficial  effect, 
but  the  chief  value  of  lime  lies  not  so  much  in  its  chemical  value  as  in  the 
mechanical  effect  it  produces  in  the  soil,  and  its  power  of  freeing  unavailable 
potash  salts. 

Boiling-doton  Befuse.^ln  addition  to  the  purely  artificial  manures,  there 
are  several  important  sources  of  plant-food,  and  one  of  these  I  have  already 
noted,  and  that  is  the  refuse  from  boiling-down  establish ments.  The  refuse 
consists  of  blood,  flesh,  bones,  pieces  of  skin,  and  offal,  and  is  rich  in  nitrogen 
and  phosphoric  acid.  As  a  rule,  boiling-down  refuse  is  not  in  a  good  state 
to  apply  directly  to  the  soil,  but  is  better  composted,  which  is  done  as 
follows  .—Take  first  a  layer  of  good  top  soil,  and  place  on  the  surface  of  the 
ground  ;  if  there  is  a  tight  clay  subsoil,  the  top  soil  may  be  removed,  and  a 
layer  of  soil  placed  over  the  clay ;  a  layer  of  refuse  is  then  placed  on  the  soil, 
and  alternate  layers  of  soil  and  refuse  are  placed  one  on  top  of  the  other  till 
the  compost  heap  is  completed.  If  desired,  sulphate  of  potash  can  be  added 
to  the  heap  with  each  layer  of  refuse,  and  the  manure  resulting  will  then 
contain  all  the  elements  of  plant-food.  After  the  compost  heap  is  finished, 
it  is  carefully  covered  from  the  rain,  and  allowed  to  remain  for  at  least  six 
months  before  it  is  used.  When  it  is  required  for  use,  the  heap  is  opened 
up  on  one  side,  and  is  dug  down  from  top  to  bottom,  thus  mixing  the  soil 
and  refuse  thoroughly  together,  when  it  is  ready  for  application. 

Farm-yard  or  Stable  Manure. — ^This  is  a  general  manure,  and  contains  all 
the  elements  requisite  for  the  tree's  growth ;  as  a  general  rule,  it  is  vary 
much  neglected  in  these  colonies,  and  in  no  case  have  I  seen  it  taken  any- 
thing like  the  care  of  that  it  deserves.  If  kept  at  all,  it  is  usually  thrown 
into  a  heap  anyhow,  and  exposed  to  all  weathers,  so  that  when  used  it» 
manurial  properties  have  often  been  washed  clean  out  of  it.  Earm-yard 
manure  to  be  properly  made  should  be  thrown  into  a  heap,  which  should  be 
protected  from  the  weather,  and  no  soakage  should  be'  allowed  to  run  from 
the  heap.  The  heap  should  be  turned,  so  as  to  prevent  the  manure  from 
burning,  and  to  mix  it,  so  that  it  will  rotproperlv  and  evenly,  as  a  well-made 
heap  of  farm-yard  manure  will  cut  out  like  cheese,  even  when  there  is  a 
large  amount  of  litter  mixed  with  the  urine  and  dung  of  the  animals  pro- 
ducing the  manure.  When  farm-vard  manure  is  well  made  and  thoroughly 
rotted  there  is  no  fear  of  any  wee<is  growing  from  it,  but  when  thrown  into 
a  heap  anywhere,  or  used  fresh,  stable  or  farm-yard  manure  is  a  frequent 
source  of  weeds.  If,  when  turning  the  manure  fieap,  it  is  found  to  be  at  all 
dry  and  musty,  then  it  is  necessary  to  damp  it,  either  with  water  or,  better 
still,  with  liquid  manure,  when  a  proper  rot  will  take  place.  Where  the 
soil  is  at  all  heavy,  farm-yard  manure  has  a  very  beneficial  effect  when 
ploughed  in  well  or  only  partially  rotten,  as  the  manure  tends  to  lighten  the 
soil  and  keep  it  more  open.  Earm-yard  manure  should  be  applied  to  the 
soil  by  being  spread  on  the  surface  and  then  ploughed  in.  For  orchard  pur- 
poses it  should  be  applied  at  the  time  of  the  winter  ploughing. 

Instead  of  destroying  all  waste  materials  about  a  place,  such  as  weeds, 
leaves,  cleanings-up  of  road  ditches,  &c.,  it  is  a  good  plan  to  compost  them 
with  lime,  when,  if  well  turned  and  rotted,  they  will  form  a  valuable  manure 
for  spreading  round  trees. 

In  soils  deficient  in  nitrogen  and  organic  matter  the  cheapest  way  to  make 
good  these  deficiencies  is  by  green-crop  manuring,  and  for  this  purpose  the 
best  crops  to  grow  are — cow-peas,  field-peas,  vetches,  red  clover,  and  Trif  olium 
incamatum,  which  should  be  ploughed  in  when  the  pods  are  forming,  but 
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before  the  seed  is  sufficiently  adyanced  to  germinate.  All  leguminous  plantu 
have  the  power  of  obtaining  nitrogen  direct  from  the  atmosphere,  and  of 
storing  it  up  in  their  roots,  and  this  is  especially  the  case  with  the  cow-pea, 
00  that  when  these  crops  are  ploughed  in  they  add  a  large  amount  of  nitro- 
gen to  the  soil,  and  in  the  case  of  heavy  soils  the  organic  matter  tends  to 
open  up  the  soil  and  render  it  more  friable. 


There  are  other  sources  of  manure  that  should  not  be  neglected,  of  which 
fowl -manure  and  nightsoil  are  especially  worthy  of  conserving,  ^'ightsoil 
should  be  mixed  with  dry  soil,  charcoal,  or  peat,  and  it  can  then  be  placed 
directly  round  the  roots  of  the  trees,  and  will  produce  very  beneficial  results. 

Mulching. 

This  is  an  operation  that  is  not  given  the  attention  that  it  deserves,  for 
though  no  c'oubt  the  mulch  forms  a  harbour  for  various  noxious  insects, 
there  is  probably  no  better  treatment  for  keeping  the  trees  healthy  and 
vigorous.  Mulching  tends  to  keep  down  weeds,  to  keep  the  roots  cool,  and 
to  retain  moisture  in  the  soil  for  the  tree's  u^e,  as  the  absorbent  properties 
of  the  soil  for  water  ere  increased  by  the  addition  of  organic  mntter.  On 
poor  white  sandy  soils  mulching  is  of  especial  value,  as  the  heat  is  radiated 
from  such  soils  to  such  an  extent  as  to  often  scald  the  trunk  and  main 
branches  of  the  tree  ; — mulching  prevents  this  radiation.  Very  heavy  soils 
are  also  greatly  benefited  by  mulcliing,  because  in  dry  weather  they  are  very 
apt  to  cake  and  become  exceedingly  hard  ;  this  is  prevented  by  mulching. 

Mulching  is  good  for  citrus  trees  of  all  kinds  ;  in  fact,  there  is  no  belter 
tteatment  for  this  class  of  fruit-trees.  The  operation  may  be  done  by  means 
of  bush  rakings,  consisting  of  more  or  less  decomposed  leaves  and  branches, 
fine  top  soil,  compost  of  any  kind,  stable  manure,  rotten  straw,  rotten  weeds 
or  corn-stalks.  If  there  is  a  diiEculty  in  obtaining  suitable  material  for 
mulching,  then  it  will  pay  to  grow  a  crop  of  peas,  cow-peas,  or  other  strong- 
growing  leguminous  plants,  which  should  be  cut  when  coming  into  pod,  and 
placed  round  the  trees — leguminous  plants,  besides,  acting  a^  a  mulch  are  a 
valuable  manure  on  account  of  the  quantity  of  nitrogen  they  contain. 


Spraying. 

In  order  to  grow  good  fruit  you  must  have  healthy  trees  ;  and  to  have 
healthy  trees  you  must  spray  to  keep  them  free  from  disease.  It  is  just  as 
essential  to  spray  fruit-trees  as  it  is  to  gather  the  fruit,  and  no  intelligent 
fruit-grower  can  afford  to  neglect  this  very  important  branch  of  orchard 
work. 

It  has  been  proved  by  actual  experience  that  practically  all  the  diseases 
attacking  fruit  and  fruit-trees  are  capable  of  beinir  successfully  treated  if 
the  right  remedies  are  applied  in  time.  Spraying  is  the  operation  of  applying 
these  remedies.  It  is  found  that  the  best  method  of  gettinsr  the  remedies  is 
to  mix  them  with  water  and  pump  them  on  to  the  trees  with  considerable 
force  in  the  form  of  a  very  fine  spray.  By  this  means  the  remedies  used  are 
much  more  evenly  distributed,  and  adhere  better  to  the  tree,  foliage,  or  fruit 
than  if  they  are  applied  in  the  dry  stute ;  in  addition  to  which  far  less  is 
required.  There  are  now  many  brands  of  spraying-machines  on  the  market, 
to  suit  all  buyers,  from  the  man  with  one  tree  to  the  large  orchardist  with 
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hundreds  of  acres ;  still,  it  may  not  be  out  of  place  to  give  the  following 
advice  to  those  who  want  to  purchase  a  pump : — 

Ist.  Never  get  too  small  a  pump,  as  the  more  powerful  the  pump  the 

better  the  work,  and  the  smaller  the  quantity  o|  material  required. 

2nd.  See  that  the  pump  is  easy  to  take  to  pieces  for  cleaning  or  packings 

and  that  it  is  simply  and  strongly  constructed. 
3rd.  See  that  all  valves  are  of  copper  or  brass,  as  bluestone  is  largely 
used  in  spraying,  and  it  will  corrode  all  the  iron  with  which  it  comes 
in  contact. 
4th.  See  that  you  have  a  good  supply  of  nozzles — for  though  one  nozzle 
may  be  perfect  for  one  purpose  it  may  be  useless  for  auother.    All 
nozzles  should  be  interchangeable. 
5th.  Knapsack  pumps  are  the  best  for  vines,  vegetables,  or  tobacco  ;  but 
stronger  pumps  attached  to  casks  or  other  receptacles  are  more 
suitable  for  orchard  use. 
AVhen  you  have  purchased  a  spraying  outfit  see  that  you  take  care  of  it. 
Never  put  it  away  dirty,  but  always  run  a  bucket  of  clean  hot  water  through 
it  after  using— drain  the  hose  dry,  and  roll  it  up  carefully,  and  clean  out  all 
nozzles.     If  you  do  this  you  will  find  that  your  pump  will  work  when  you 
want  to  use  it.     If  not,  the  chances  are  that  just  as  you  want  the  appliance, 
it  is  out  of  order,  and  you  lose  the  crop  in  consequence.     There  are  two 
distinct  sprayings — winter  and  summer — the  former  is  done  when  all  the 
leaves  are  off  deciduous  trees,  preferably  as  soon  after  the  tree  has  been  pruned 
as  possible.    Winter  spraying  should  be  very  thoroughly  done.    It  is  the 
main  spraying  of  the  year,  as  owing  to  the  dormant  condition  of  the  trees 
you  can  use  much  stronger  remedies  than  at  any  other  time.     The  best 
winter  remedies  are  those  that  are  combined  fungicides  and  insecticides  of 
which  the  Calif omian  sulphur,  lime,  and  salt  wash  is  decidedly  the  best. 

In  addition  to  general  remedies — special  remedies  such  as  Bordeaux 
mixture,  or  kerosene  emulsion  can  be  used. 

The  winter  spraying  should  always  be  done  with  a  powerful  pump,  the 
material  used  being  forced  into  every  crack  or  crevice,  and  every  part  of  the 
tree  should  be  covered.  There  is  no  necessity,  however,  to  swamp  the  tree. 
If  fine  nozzles  that  will  throw  upwards  or  downwards  are  used  you  will  be 
able  to  get  the  spray  over  every  part  of  the  tree  very  rapidly  and  thoroughly. 

Summer  spraying  is  always  done  with  special  mixtures,  and  no  all-round 
remedies  such  as  the  sulphur,  lime,  and  salt  remedies  just  mentioned  are 
used.  Much  weaker  mixtures  are  required,  and  much  more  care  is  necessary 
in  their  application  so  as  to  prevent  injury  to  the  fruit  or  foliage.  Never 
spray  whilst  a  strong  drying  wind  is  blowing  if  you  can  help  it,  or  during  a 
burning  hot  day — rather  spray  early  in  the  morning  or  late  in  the  afternoon 
if  you  can ;  though  if  it  is  a  case  of  emergency,  such  as  a  bad  attack  of 
caterpillars  or  grasshoppers  then  you  must  spray  away  whether  the  weather 
is  favourable  or  not,  even  if  you  do  injure  a  few  trees  or  vines ;  as  it  is  better 
to  injuro  a  few  than  lose  the  whole.  Sprays  cannot  be  too  fine  especially 
when  you  are  using  arsenical  poisons,  as  the  more  evenly  you  can  get  the 
spray  over  the  tree,  and  the  less  you  can  use  the  better  the  results.  Always 
prepare  your  spraying  material  carefully — see  that  it  is  properly  mixed — is 
carefully  strained,  and  is  kept  well  stirred  whilst  in  use.  A  little  extra  care 
and  trouble  in  attending  to  details  saves  a  lot  of  time  and  gives  much  better 
results.  The  method  of  making  the  various  sprays  is  dealt  with  later  on 
under  the  heading  of  diseases* 
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TniNNIKG. 

No  tree  slionld  bo  allowed  to  bear  more  fruit  than  it  can  mature  to  per- 
fection, hence  the  neceBsity  for  thinning  over-laden  trees  if  you  want  to  get 
large  fruit.  The  following  which  I  reproduce  from  mj  articles  on  apricots 
and  apple  culture  shows  how  these  fruits  should  be  thmned.  The  thinning 
of  other  varieties  of  stooe-fruits  is  done  in  a  similar  manner  to  that  of  apricota 
only  that  peaches  ure  allowed  more  room  and  smaller  fruit  leas.  Small 
varieties  of  plums  or  prunes  will  not  pay  to  thin.  Fears  should  be  thinned 
when  necessary. 

ThinBing  Apples. 

Where  the  trees  are  heavily  overiaden,  the  fruit  should  be  judiciously 
thinned,  so  that  the  fruit  that  remains  may  have  a  chance  to  attain  a  fair  size 
and  develop  properly,  as  it  will  then  be  more  saleable  than  the  undersized 
fruit  from  an  overladen  tree,  and  the  tree  itself  will  not  be  injured  by  the 
weigixt  of  the  fruit  breaking  limbs,  or,  as  sometimes  happens,  by  splitting  the 
main  trunk,  thereby  seriously  injuring,  if  not  actually  destroying,  the  trea 

1  n  the  case  of  many  of  the  earlier  varieties,  especially  cooking  ones,  the 
fruit  may  be  allowed  to  develop  to  a  sufficient  size  to  be  saleable,  and  then 
thinned,  the  balance  of  the  fruit  being  allowed  to  come  to  maturity.  In  all 
other  cases  where  the  trees  are  heavily  laden,  and  unable  to  properly  develop 
all  their  fruit,  they  should  be  thinned  as  soon  as  the  crop  has  properly  set, 
and  there  is  no  further  chance  of  any  fall  taking  place.  The  amount  to  be 
thinned  will  depend  on  the  kind  of  fruit,  the  nature  of  the  soil,  age  of  the 
tree,  and  the  brittleness  or  toughness  of  the  wood,  as  different  varieties  of 
applen  vary  very  much  in  this.  With  large  cooking  varieties  the  thinning 
should  be  severe  ro  as  to  produce  a  Urge-sized  fruit,  yet  not  so  severe  as  to 
produce  oversized  fruit,  which  are  usually  of  little  value,  being  soft  and 
coarse.  With  dessert  apples,  where  a  medium  sized  fruit — ^that  is  to  say,  a 
fruit  not  exceeding  3  inches  in  diameter — ^is  required,  it  is  not  necessary  to 
thin  so  severely,  but  as  many  fruit  should  be  left  on  the  tree  as  the  tree  is 
capable  of  growing  to  perfection,  without  breaking  down  or  otherwise  injuring 
it.  There  is  another  danger  from  over-cropping  that  I  have  omitted  to 
mention,  and  that  is  the  danger  of  opening  the  head  of  the  tree  too  much  by 
the  weight  of  the  fruit  spreading  and  bearing  dovm  the  branches,  thereby 
exposing  the  inner  parts  of  the  tree  to  the  direct  action  of  the  sun,  which, 
striking  right  on  the  unprotected  bark,  is  often  the  cause  of  sunburn  which 
is  usually  the  immediate  cause  of  several  diseases,  notably  scaJd,  or,  as  it  is 
generally  called,  fire-blight. 

ThinniBg  Apricots. 

No  fruit  requires  more  careful  thinning  than  the  apricot,  nor  will  pay  better 
for  careful  thinning,  for  if  allowed  to  overbear — a  very  common  occurrence 
in  this  Colony — the  trees  will  produce  a  large  number  of  small  fruits  which 
are  nearly  all  stone,  and  which  are  of  very  little  value,  whereas  had  the  same 
trees  been  properly  thinned  they  would  have  produced  fruit  of  good  size, 
that  would  have  been  valuable  for  canning,  drying,  or  selling  fresh.  Th^re 
are  two  ways  by  which  the  fruit  can  be  thinned :  the  first  of  which  ia  to  so 
prune  the  tree  in  such  a  maimer  that  no  more  fruit-wood  is  left  than  is 
sufficient  to  produce  the  quantity  of  fruit  that  the  tree  is  able  to  grow 
to  perfection,  and  the  pruning  that  I  have  described   in    the   preyious 
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part  of  this  article  shows  how  this  can  be  done.  The  second  way  is  to  thin 
by  hand  as  soon  as  the  last  drop  is  over — ^that  is,  after  the  drop  which  occuib 
when  the  stone  is  forming  has  taken  place.  Sometimes  this  drop  is  sufficient 
thinning  in  itself,  in  which  case  it  is  not  necessary  to  thin  further,  but  if  too 
large  a  quantity  of  fruit  has  set,  then  it  must  be  thinned.  No  hard  and 
fast  rules  can  be  laid  down  for  thinning  apricots,  the  quantity  to  be  left 
depending  on  the  soil,  climate,  and  the  vigour  of  the  tree.  In  some  cases  at 
least  three-quarters  of  the  fruit  must  be  removed,  and  even  then  the  tree 
will  have  as  many  fruits  left  as  it  can  mature  properly,  whereas  in  other 
cases  only  a  very  slie^ht  thinning,  or  none  at  all,  is  necessary.  The  more 
vigorous  the  tree  and  the  better  the  soil  the  more  fruit  it  is  able  to  mature. 
The  fruit-grower  must  use  his  own  judgment  in  the  matter,  and  if  he  is  an 
observant  man  he  will  soon  learn  how  much  fruit  the  tree  is  capable  of 
producing  properly,  and  when  and  how  much  a  tree  requires  to  be  thinned. 

In  thinning  gather  the  fruit,  don*t  knock  it  off  with  poles  ;  pull  off  all  the 
smallest  fruit,  and  thin  evenly  all  over  the  tree,  not  all  on  one  side  and  none 
on  the  other.  Thinning  pays  well,  as  200  lb.  of  good  fruit  on  a  tree  will  sell 
for  more  money  than  500  lb.  of  rubbish,  which  is  hard  to  dispose  of  at  any 
price.  There  is  another  great  consideration  in  thinning  the  fruit,  and 
that  is  that  the  strain  on  the  trees*  energies  is  very  much  lessened,  and  the 
plant-food  removed  from  the  soil  by  the  crop  is  very  much  less,  as  it  tiJces 
much  more  out  of  the  land  to  form  the  stone  than  it  does  to  form  the  fleshy 
portion  of  the  fruit,  because  the  kernel  of  stone-fruits  always  makes  a  heavy 
call  on  the  soil  for  phosphoric  acid  and  nitrogen,  the  two  principal  plant- 
foods  that  have  to  be  kept  up  in  the  soil  by  manuring.  Thin  a  few  trees  to  see 
whether  it  pays  or  not,  and  I  have  little  doubt  that  you  will  continue  to  thin, 
as  the  increased  size  of  the  fruit  renders  it  much  easier  to  dispose  of,  and  the 
extra  price  obtained  will  more  than  pay  for  the  expense  of  thinning. 

Gathering. 

Simple  as  the  gathering  of  the  fruit  seems,  it  is  nevertheless  a  very 
important  operation,  and  one  that  it  will  pay  the  growers  to  attend  to 
thoroughly,  especially  where  the  fruit  has  to  be  sent  some  distance  to  a 
market,  or  where  it  is  intended  for  export  or  for  storing  for  our  own  local 
markets.  Alwajs  gather  the  fruit  carefully,  bruising  it  as  little  as  possible,  as 
a  bruised  fruit  is  always  a  blemished  fruit,  which  detracts  from  tne  appear- 
ance, and  consequently  the  selling  value  of  the  whole  case,  and  in  the  case  of 
most  varieties  of  fruit,  bruising  produces  an  early  decay.  Even  where  there 
is  a  market  for  the  fruit  as  soon  as  it  is  gathered,  handle  it  carefully  ;  it  will 
both  look  and  sell  better.  Except  in  the  case  of  early  and  some  varieties  of 
midseason  apples,  which  can  be  gathered  and  marketed  when  only  partially 
ripe,  all  apples  should  be  allowed  to  remain  on  the  trees  till  fully  grown,  in 
order  to  develop  their  full  flavour  and  quality,  which  will  be  matured  by 
storing.  Keeping  varieties  of  apples,  if  gathered  when  immature,  will  always 
shrivel,  but  early  varieties,  when  left  on  the  trees  too  long,  will  become  dry 
and  mealy.  Actual  experience  is  the  only  means  by  which  the  grower  can 
determine  the  exact  time  or  stage  at  which  to  gather  the  fruit,  as  variety, 
soil,  and  climate  have  always  to  be  taken  into  consideration ;  but  a  good 
general  rule  to  gp  by  is — gather  early  fruit  before  thoroughly  ripe,  or  it  will 
become  mealy,  but  allow  late  varieties  to  become  thoroughly  developed,  or 
they  will  shrivel  and  not  mature  their  full  flavour  when  stored. 
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Pears  should  be  gathered  as  soon  as  they  have  lost  their  woodj  flavour  and 
have  developed  sufficient  sugar.  Tbev  should  never  be  allowed  to  soften  on 
the  tree ;  if  so,  they  will  be  either  dry  and  mealy  or  rotten  at  the  core,  or 
both.  Peaches,  plums,  nectarines,  &c.,  should  be  gathered  before  they  soften, 
even  for  the  local  market,  as  they  are  so  easily  bruised.  "When  required  for 
shipping  to  other  colonies,  they  should  be  gathered  even  sooner,  and  odIj 
the  firmer  varieties  should  be  sent ;  but  where  required  for  drying,  the  fruit 
should  be  allowed  to  become  quite  ripe.  The  following,  which  was  written 
especially  with  regard  to  apricots,  applies  to  peaches,  prunes,  plums,  and 
nectarines : — 

The  purpose  to  which  the  fruit  is  to  bo  devoted  determines  the  stage  of 
ripeness  at  which  it  should  be  gathered.  When  required  for  drying  it  should 
be  allowed  to  become  thoroughly  ripe,  but  not  dead  ripe  or  mushy,  as  then 
it  will' not  keep  its  shape  when  cut,  and  if  gathered  too  green  the  fruit  will 
dry  light  and  oe  acid,  as  the  sugar  is  not  fully  developed.  For  canning,  tbe 
fruit  must  be  gathered  whilst  still  firm,  just  before  the  softening  takes  place, 
or  it  will  not  keep  its  shape  whilst  cooking,  and  for  shipping  long  distances 
or  for  pulping  it  must  be  gathered  even  sooner.  In  gathering  the  fruit  do  so 
carefully,  and  don't  bruise  it  any  more  than  you  can  help.  Use  step-ladders; 
don't  get  into  the  tree  if  you  can  help  it,  as  if  you  do  you  destroy  numbers 
of  fruit-spurs  along  the  main  branches  or  just  where  the  tree  can  bear  most 
fruit  without  injury.  Some  Calif omian  fruit-growers  advocate  shaking  the 
fruit  off  into  large  sheets  in  a  similar  manner  to  prunes,  but  1  don't  like  it, 
as  it  bruises  the  fruit  too  much,  for  though  it  works  well  with  prunes,  which 
have  a  tough  skin,  it  spoils  other  kinds  of  fruit.  The  expense  of  picking  is 
made  good  by  better  market  returns.  When  gathered  for  drying,  the  fruit 
should  be  carried  in  the  picking-boxes  direct  to  the  cutting-tables,  so  that 
there  is  as  little  handling  as  possible,  and  where  the  canneiy  is  close  to  the 
orchard  the  same  method  should  be  adopted. 

Grading,  Packing,  and  Marketing. 

I  CANNOT  lay  too  much  stress  on  the  grading  and  packing  of  the  fruit  for 
market.  Unless  these  most  important  operations  are  carefully  attended  to, 
the  fruit  will  never  show  to  the  best  advantage,  no  matter  what  its  quality  maj 
be ;  and  I  am  sorry  to  say  that  this  is  a  matter  that  many  of  the  fruit-growers 
of  this  Colony  fail  to  appreciate  the  importance  of,  but  send  their  fruit  to 
market  anyhow — big  and  little,  good  and  bad,  all  mixed  up  indiscriminately. 
Then  they  wonder  at  the  bad  prices  realised,  and  generally  end  by  throwing  all 
the  blame  on  their  agents,  or  running  down  fruit-growing  generally  ;  whereas 
the  whole  blame  for  their  want  of  success  rests  entirely  on  their  own  care- 
lessness. 

If  the  fruit  is  required  for  immediate  sale,  after  being  carefully  gathered 
it  should  be  graded  into  different  sizes,  handled  carefully  to  prevent 
bruising,  and  only  one  size  of  fruit  packed  in  each  case.  It  should  be 
tightly,  evenly,  and  neatly  packed,  and  on  opening  the  case  the  fruit  should 
be  equal  throughout,  the  bottom  as  good  as  the  top.  When  the  fruit  has  to 
be  sent  a  considerable  distance,  or  where  it  is  required  for  export,  it  should 
always  be  sweated  a  little  before  packing ;  and  this  is  easily  done  by  allowing 
the  fruit  to  remain  in  the  picking-boxes  for  two  or  three  days,  and -placing 
the  cases  under  cover  where  they  will  get  plenty  of  air.  Care  should  be 
taken  to  gather  the  fruit  when  perfectly  dry,  and  af ten  it  has  sweated  it 
should  be  first  graded  into  size,  and  all  blemished,  wormy,  or  otherwise 
imperfect  fruit  rigidly  excluded. 


Digitized  byCjOOQlC 


Fruit  Culture.  809 


.  The  BucceBsful  marketing  of  any  kind  of  fruit  depends  mainly  in  the 
manner  in  which  it  is  got  up  for  sale — even  grading,  honest  and  neat  packing, 
the  exclusion  of  all  blemished  or  wormy  fruit,  and  the  use  of  light,  clean, 
neat  cases,  will  do  more  to  sell  the  fruit  than  anything  else,  as  good  fruit, 
well  shown,  will  sell  readily,  even  in  a  dull  market,  when  the  same  fruit, 
unattractively  got  up,  would  be  often  unsaleable. 


Exporting. 

It  is  essential  that  our  fruit-growers  thoroughly  realise  the  importance  of 
exporting  nothing  but  the  very  choicest  fruits,  as  the  markets  we  have  to 
supply  require  nothing  but  the  very  best,  and  the  expense  of  getting  the 
fruit  on  to  those  markets  is  so  great  that  no  fruit,  except  it  be  of  superior 
qaality,  will  realise  a  sufficient  price  to  cover  the  expense  of  shipping  and 
marketing,  and  leave  a  fair  margin  of  profit  for  the  grower.  It  costs  just  as 
much  to  pick,  wrap,  pack,  ship,  and  sell  a  case  of  inferior  fruit,  which  will 
never  realise  enough  to  defray  expenses,  besides  injuring  the  reputation  of 
our  fruits,  as  it  does  to  send  a  case  of  choice  fruit,  which  sells  readily  at  a 
remunerative  price,  and  tends  to  establish  a  character  for  our  fruits  that  will 
result  in  a  permanent  and  profitable  trade. 

The  importance  of  exporting  nothing  but  the  choicest  fruits  cannot  be  too 
strongly  impressed  upon  fruit-growers,  as  it  is  the  primary  and  absolutely 
essential  condition  for  the  establishment  and  maintenance  of  a  successful 
fruit  export  trade.  It  is  the  key-note  of  all  the  advice  that  we  have  received 
from  the  great  fruit-houses  of  London  and  elsewhere,  their  invariable  advice 
being:  seed  us  nothing  but  choice  fruit,  grade  it  evenly,  and  pack  it 
honestly,  and  we  will  have  no  difficulty  of  disposing  of  it  at  a  profit ;  but 
inferior,  badly-graded,  and  badly-packed  fruit  we  do  not  want  at  any  price, 
as  it  is  hard  to  dispose  of,  injures  the  reputation  of  the  whole  Colony's  fruit, 
and  only  results  in  loss  to  the  shippers. 

In  order  to  establish  and  maintain  a  profitable  export  trade  in  fruit,  it  will 
therefore  be  necessary  for  our  growers  to  lay  themselves  out  especially  for 
this  trade,  and  to  do  this  it  will  be  necessary,  in  the  first  place,  to  grow  only 
such  fruits  as  are  suitable  for  the  markets  to  be  supplied,  and,  secondly,  to 
place  the  fruits  on  these  markets  in  such  a  manner  that  they  will  sell  most 
readily  and  fetch  the  highest  price.  It  is  absolutely  necessary  to  limit  the 
number  of  varieties  of  fruits  to  be  grown,  and  no  grower  who  lays  himself 
out  for  the  export  trade  should  grow  more  than  six  varieties  of  any  one  kind 
of  fruit,  and  in  most  cases  three  varieties  would  pay  very  much  better  than 
six.  Limiting  the  number  of  varieties  simplifies  the  trade  both  for  the 
grower  and  the  buyer,  as  buyers  always  prefer  to  purchase  certain  recognised 
standard  varieties,  which  are  known  and  asked  for  by  the  fruit-consuming 
public,  to  kinds  that  the  general  public  know  nothing  whatever  about. 
Known  varieties  retail  readily,  and  for  more  money,  than  varieties  that  are 
not  generally  known,  and  the  public  are  chary  of  buying  anything  new  in 
the  way  of  fruit  till  the  quality  of  the  variety  has  become  fairly  established. 

The  following  particulars  and  details  relating  to  the  export  of  fruit,  which 
are  derived  from  a  large  number  of  sources,  and  are  the  result  of  the  actual 
experience  of  growers,  shippers,  and  dealers  in  all  parts  of  the  world,  must  be 
strictly  adhered  to  by  our  growers  and  shippers  if  we  are  to  establish  a  pro- 
fitable export  fruit  trade,  that  will  prove  a  source  of  wealth  to  the  Colony, 
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and  any  neglect  to  comply  with  the  advice  giren,  which  is  based  on  experi- 
ence, is  bound  to  result  in  failure : — 

1.  Allow  the  fruit  to  become  fully  developed,  but  not  fully  ripe,  on  the 
tree  before  gathering ;  fruit  too  ripe  will  not  carry.  The  best  stage  at  which 
to  gather  varies  considerably  with  different  fruits,  and  with  different  varieties 
of  the  same  fruit,  so  that  it  can  only  be  determined  accurately  by  actual 
experience. 

2.  O-ather  the  fruit  carefully,  avoiding  all  bruising,  as  a  bruised  fruit  is  a 
spoilt  fruit — in  fact,  a  cull,  and  consequently  is  unfit  for  export.  Grather 
when  dry.     Cut — do  not  shake  or  pull  it  from  the  trees. 

3.  Sweat  the  fruit  before  packing,  by  allowing  it  to  remain  in  the  picking- 
boxes  for  a  few  days.  This  will  tend  to  get  rid  of  the  superfluous  moisture 
of  the  skin,  and  to  toughen  the  riud,  thus  rendering  the  fruit  less  liable  to 
injury  by  bruising  during  shipment. 

4.  0-rade  the  fruit  thoroughly,  firstly,  for  quality,  excluding  all  blemished, 
marked,  scaly,  or  imperfect  fruit  as  culls ;  and,  secondly,  for  size,  as  large 
and  small  fruit  should  never  be  packed  together. 

5.  Wrap  each  fruit  carefully,  using  a  soft,  light,  but  tough  paper.  The 
fruit  must  be  completely  covered  by  the  paper,  and  the  stem  end  should  be 
so  protected  that  when  packed  there  is  no  chance  of  the  stem  of  one  fruit 
puncturing  the  fruit  packed  next  to  it.  Use  attractive  wrapping-paper, 
which  should  be  stamped  with  the  brand  of  the  grower  or  shipper. 

6.  Pack  firmly,  evenlv,  and  neatly,  so  that  there  is  no  chance  of  the  fndt 
shifting,  but  not  so  tight  as  to  bruise  the  fruit  and  crush  it  out  of  shape. 
Only  one  size  and  qudity  of  fruit  must  be  packed  in  a  case,  which  must  be 
branded  accordinglv,  as  a  single  undersized  or  inferior  fruit  will  spoil  the 
sale  of  a  case,  or  what  is  of  more  importance,  the  sale  of  the  whole  shipment 
of  the  same  brand,  should  it  so  happen  that  the  case  containing  the  faulty 
fruit  is  the  one  to  be  opened  when  the  consignment  is  being  sold.  Packing 
should  be  done  in  such  a  manner  that  no  matter  which  side  of  the  case  is 
opened  the  fruit  will  open  up  so  as  to  show  to  the  best  advantage.  In  the 
Imglish  market  the  case  is  always  opened  from  the  side,  not  from  the  end,  as 
a  larger  quantity  of  fruit  is  thus  exposed  to  view,  and  any  dishonest  packing 
is  readily  detected.  If  there  are  any  small  spaces  between  the  fruit,  never 
try  and  cram  in  a  small  fruit,  but  fill  the  space  with  white  paper  shavings,  a 
layer  of  which  it  is  an  advantage  to  place  in  the  top  and  bottom  of  the  case 
as  well,  as  it  forms  a  cushion  for  the  fruit  and  minimises  the  dang^  of 
bruising.  Never  use  newspaper  in  any  form,  either  for  lining  the  cases  or 
to  fill  up  any  spaces,  as  the  printer's  ink  is  readily  absorbed  by  the  fruit,  to 
which  it  imparts  an  unpleasant  flavour. 

7.  Use  light,  dry,  clean,  neat  cases,  having  cleats  on  one  side  so  as  to  allow 
for  ventilation  between  the  cases  when  stacked.  Line  the  cases  with  strong 
white  paper,  and  after  packing  leave  the  fruit  for  a  day  or  two,  if  possible, 
to  settle  Def ore  nailing  on  the  lid.  The  dryness  of  the  case  is  of  the  first 
importance,  and  in  my  opinion  much  loss  is  now  caused  by  the  use  of  green 
timber  for  cases  that  are  used  for  export. 

8.  Brand  every  case  distinctly;  first,  to  show  the  kind,  quality,  and  number 
of  fruit  it  contains ;  and,  secondly,  with  the  brand  of  the  grower  or  shipper* 
which  should  be  either  a  litho.  or  a  stencil.  Whatever  brand  is  used  it  pays  to 
have  it  attractive,  and  in  addition  to  being  attractive  it  should  be  distinct  and 
readily  distinguishable,  as  this  will  save  a  lot  of  trouble  when  loading  and 
unloading  the  vessel,  and  there  is  little  chance  of  the  cases  becoming  mixed. 

9.  Maintain  the  quality  of  your  brand.  Don*t  think  that  all  you  have  to  do 
is  to  establish  a  reputation  for  your  brand,  and  that  you  can  then  trade  on 
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the  reputation,  and  so  work  off  inferior  fruit.  You  may  do  so  once ;  but  you 
will  destroy  the  confidence  of  jour  buyers,  which  confidence  in  a  brand  once 
destroyed  takes  a  long  time  to  become  re-established. 

10.  Handle  the  cases  carefully  when  shipping.    Never  use  slings,  as  they 
hmiee  the  fruit  badly. 


TJtilising  Surplus  Fruits. 
Drying  and  Evaporating.— Apples,  Fears,  or  Quinces. 

Drying. — The  apple  is  easily  and  readily  dried,  and  when  good  cooking 
varieties  are  used  and  the  operation  is  well  and  carefully  performed  the 
result  is  a  Teiy  saleable  article,  possessing  all  the  qualities  of  the  fresh  fruit, 
and  in  a  compact  form  that  if  well  packed  will  keep  for  years,  and  may  be 
■ent  to  any  market  no  matter  how  distant.  At  present  we  are  practically 
dependent  on  America  and  Tasmania  for  our  supply  of  dried  apples,  the 
little  drying  that  is  done  in  the  Colony  being  usually  of  the  very  crudest 
nature.  For  drying,  large,  firm,  good  cooking  acid  apples  having  a  white 
flesh  are  preferable,  but  other  kinds  may  be  dried  if  wished  but  will  not  turn 
out  so  well.  For  drying  apples  the  following  outfit  is  necessary : — 

1st.  A  good  combined  peeler,  corer,  and  slicer  with  which  to  prepare 
the  fruit.     (Several  good  patterns  are  obtainable  in  Sydney.) 

2nd.  A  sulphurer  in  which  to  bleach  the  fruit  when  prepared. 

3rd.  A  machine  drier  or  evaporator  with  which  to  dry  the  fruit  after  it 
has  been  sulphured,  as  owing  to  the  uncertainty  uf  our  climate 
especially  in  the  best  apple-growing  districts  it  will  rarely  be  found 
practicable  to  sun-dry  to  any  extent,  so  that  it  is  better  to  depend 
on  an  evaporator.  Several  different  kinds  of  evaporators  suitable 
for  small  orchardiats  are  now  procurable  in  Sydney,  but  if  any  one 
is  desirous  of  going  in  for  evaporating  on  an  extensive  scale,  then 
it  will  be  advisable  either  to  import  a  large  factory  drier  or  else  to 
construct  a  drier  to  meet  the  special  requirements. 

In  drying  apples  the  fruit  is  first  peeled,  cored,  and  sliced,  and  the  slices 
laid  on  the  evaporator  trays.  When  the  trays  are  full  they  are  placed  in  the 
sulphurer  with  as  little  delay  as  possible  as  the  fruit  rapidly  discolours  after 
being  cut.  The  fruit  is  kept  in  the  sulphurer  till  properly  bleached,  the  time 
for  which  varies  with  the  difierent  kinds  of  fruit,  but  it  is  better  not  to 
snlphur  too  long  or  the  dried  product  will  taste  of  sulphur.  The  bleachine 
should  be  long  enough  to  whiten  the  fruit,  but  no  more.  After  its  removal 
.from  the  sulphurer  the  fruit  is  placed  in  the  evaporator  where  it  remains 
till  it  is  Buf&ciently  dry,  that  is  to  say,  until  there  is  no  longer  any  free 
moisture  left  in  it,  but  the  fruit  should  be  pliable  and  not  baked.  Generally 
it  is  better  to  place  the  fruit  in  large  boxes  to  sweat  for  a  few  days  before 
packing,  as  during  the  evaporation  some  of  the  fruit  is  sure  to  be  dried  more 
than  the  rest  and  some  less,  and  the  sweating  will  even  up  the  whole. 
When  the  fruit  has  evened  up  it  should  be  packed  in  light  clean  boxes  and 
be  neatly  and  well  got  up.  In  drying  apples  it  takes  about  a  bushel  of 
green  fruit,  on  an  average,  to  produce  6  lb.  of  dried  fruit.  Fifty  pounds  of 
&esh  apples  will  produce  about  80  lb.  of  meat  and  20  lb.  of  refuse  (core, 
,akiji,  ibc.)  and  the  refuse  is  also  dried  and  used  for  jelly-making,  or  it  may 
be  used  up  whilst  fresh  for  jelly. 
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Peaches^  Nectarines,  or  Apricots. 

For  drying,  the  fruit  should  always  be  allowed  to  ripen  properly,  for  the 
reasons  1  have  previously  mentioned,  and  it  is  best  to  grade  it  before  drying, 
as  it  is  a  bad  plan  to  dry  large  and  small  fruit  together.  All  the  fruit  on 
the  tray  should  be  as  nearly  as  possible  of  the  same  size  and  the  same  degree 
of  ripenesfi,  if  the  best  results  are  to  be  obtained.  There  are  several  graders 
in  use  which  grade  the  fruit  evenly  and  without  bruising,  and  when  there  ia 
a  large  quantity  of  fruit  to  handle,  it  pays  to  use  them  ;  when  there  is 
only  a  small  quantity,  the  grading  can  be  done  by  hand.  When  graded 
the  fruit  is  cut  in  halves  and  the  pit  removed.  The  cut  must  be  clear  round 
the  fruit  from  base  to  apex  through  the  suture ;  do  not  cut  one  side  and 
tear  the  other,  as  a  clean-cut  fruit  always  looks  best  when  dried,  the  ragged 
edges  of  the  torn  fruit  detracting  greatly  from  its  appearance.  There  are 
several  machines  for  pitting  the  fruit,  but,  as  a  rule,  a  shsrp  knife  in 
the  hands  of  an  expert  pitter  will  answer  well  enough  for  our  purpose,  and 
the  work  will  certainly  be  neater  and  the  cuts  cleaner  than  that  of  any 
machine.  As  cut  the  fruit  is  placed  on  trays  with  the  cut  side  up,  and,  as 
soon  as  the  trays  are  full,  they  are  taken  to  the  sulphurer.  Never  let  the 
fruit  stand  any  longer  than  is  absolutely  necessary  before  sulphuring,  or  the 
colour  will  be  injured,  and  it  will  require  more  sulphur  to  fix  it. 

Drying  Trays. 

For  sun-drying,  the  size  of  tray  most  commonly  used  in  California,  and 
the  one  that  is  generally  considered  to  be  the  best  all  round  tray,  is  3  feet 
long  by  2  feet  wide,  made  as  follows : — The  body  of  the  tray  is  of  i-inch 
timber,  sawn  redwood  being  the  best ;  but  in  this  Colony  mountain  ash, 
Eichmond  liiver  pine,  or  Hobart  palings  would  be  the  best  to  use,  and  would 
not  be  likely  to  give  any  taste  to  the  fruit.  The  ends  are  best  of  |-inch 
Ore2:on  pine  li  to  H  inches  high,  and  the  sides  of  -J -inch  Oregon  pine — a 

Slastering  lath  does  very  well.  The  tray  is  securely  nailed,  and  if  it  is 
esirable  to  make  it  extra  strong,  a  plastering  lath  is  nailed  on  crosswise 
underneath.  Such  a  tray  can  be  used  for  drying  all  kinds  of  fruit  or  raisins, 
is  stron£i:,  and  can  be  easily  handled  by  one  man.  When  the  trays  are  filled 
with  the  cut  fruit  they  are  stacked  on  a  stretcher,  the  number  of  trays  to 
each  stretcher  depending  on  the  size  of  the  sulphur  chamber,  or  else  they 
are  placed  on  trucks  which  are  run  from  the  cutting-tables  to  the  sulphurer. 
The  stretchers  should  be  strong,  and  the  fruit  is  sulphured  whilst  on  the 
stretcher,  so  as  to  save  handling,  and,  when  sulphured,  the  stretcher  is  carried 
to  the  drying-ground,  and  the  trays  of  fruit  are  then  laid  out  to  dry.  Where 
trucks  are  used  they  are  run  direct  to  the  sulphur  chamber,  and  from  there 
to  the  drying-ground.  The  drying-ground  should  be  carefully  chosen,  so  as 
to  be  as  free  from  dust  as  possible,  and  all  paths  or  roads  leading  to  it  should 
be  kept  covered  with  straw,  so  as  to  keep  the  dust  down.*  A  lucerne  paddock 
makes  an  excellent  drying-ground,  as  there  is  little  dust,  and  the  trays 
resting  on  the  lucerne  stubble  do  not  become  so  hot,  nor  is  the  fruit  so  likely 
to  scorch,  as  if  the  trays  rest  directly  on  the  ground,  and  there  is  little  dust. 
Drying  on  lucerne  stubble  has  answered  very  well  at  Mildura,  and  the  best 
quality  of  Mildura  dried  apricots  and  peaches  are  very  free  from  dust,  con- 
sidering that  they  are  sun-dried  fruit.  When  evaporators  are  used  the  size 
of  the  tray  will  vary  with  the  make  of  the  machine,  and  the  trays,  instead 

*  The  disadvantage  of  this  method  is  that  there  is  a  certain  dampness  from  lacerne, 
especially  at  night,  which  retards  the  drying  of  fruit. 


Digitized  byCjOOQlC 


Fruif  Culture.  813 


of  being  made  as  described  for  sun-dryinG:,  are  simply  a  framework  of 
Oregon  or  other  suitable  timber  covered  with  i-inch  galvanised  wire  netting. 
The  preparation  of  the  fruit  and  the  sulphuring  is  exactly  the  same  for 
evaporating  as  for  sun-drying,  the  only  difference  being  that  in  the  case  of 
evaporating  the  moisture  of  the  fruit  is  extracted  by  artificial  means, 
whereas  in  sun-drying  it  is  by  natural  means. 

Snlphnring. 

When  the  fruit  is  cut  and  placed  on  the  trays,  and  the  trays  are  placed 
either  on  the  truck  or  stretcher,  it  must  be  sulphured,  as  the  general  public 
demand  a  high-coloured  fruit,  to  obtain  which  it  is  absolutely  necessary  to 
sulphur.  As  to  the  respective  merits  of  sulphured  and  unsulphured  fruit,  a 
very  great  deal  has  been  said  and  written,  so  it  is  unnecessary  to  say  anything 
further  than  to  warn  everyone  against  over-sulphuring.  As  long  as  the 
public  demand  a  light-coloured  fruit  we  must  sulphur,  but  we  should  take 
care  to  use  no  more  sulphur  than  is  absolutely  necessary  to  fix  the  colour  of 
the  fruit,  or  the  quality  of  the  article  may  be  deteriorated  and  it  will  become 
less  wholesome.  The  sulphur-chamber  should  be  of  sufficient  size  to  meet 
the  requirements  of  the^orchard,  and  can  be  easily  constructed  by  the  fruit- 
grower himself.  When  trucks  are  used  it  should  be  of  sufficient  size  to 
hold  the  truck,  which  is  run  direct  into  it  from  the  cutting-tables,  and  where 
stretchers  are  used,  it  should  be  large  enough  to  hold  the  stretcher  without 
unstacking  the  trays.  Taking  the  size  of  the  trays  as  3  feet  by  2  feet,  a 
sulphur  chamber  6  feet  long,  3^  feet  wide,  and  3  feet  high,  inside  measure, 
would  hold  two  stacks  of  trays,  thirteen  to  a  stack,  or  twenty-six  in  all,  and 
be  large  enough  to  hold  the  stretcher  as  well  as  the  trays,  and  leave  room 
for  the  pan  in  which  to  bum  the  sulphur  (A.  J.  Towner,  Santa  Ana).  For 
this  size  of  sulphurer  Mr.  Towner  uses  about  half  a  pound  of  sulphur  and 
sulphurs  the  fruit  for  one  hour.  About  one  pound  of  sulphur  is  sufficient 
for  100  cubic  feet,  and  the  time  of  exposure  depends  on  the  condition  of  the 
fruit ;  an  hour,  however,  is  usually  sufficient.  When  the  drying  is  on  a 
small  scale  a  simple  sulphur  chamber,  consisting  of  an  upright  box  made  of 
tongued  and  grooved  timber  of  sufficient  width  and  depth  to  hold  the  trays, 
fitted  with  cleats  on  the  sides  3  to  4  inches  apart,  on  which  to  rest  the  trays, 
and  having  a  tightly-fitting  door,  is  all  that  is  necessary,  and  will  answer  as 
well  as  the  most  expensive  sulphurer. 

Sweating. 

Whether  the  fruit  has  been  sun-dried  or  evaporated  it  should  be  sweated, 
the  difierent  sizes  of  fruit  being  placed  in  separate  heaps.  The  object  of 
sweating  the  fruit  is  to  even  it  up  and  make  it  pliable,  as  during  the  drying 
some  of  the  fruit  is  dried  too  much,  and  others  again  are  not  dried  sufficiently, 
so  that  they  are  all  mixed  together  in  a  heap  on  the  floor  of  the  fruit-room, 
and  turned  over  from  time  to  time  when  necessary.  This  process  is  termed 
sweating,  and  it  takes  from  two  to  three  weeks,  when  the  fruit  will  be  found 
to  be  all  of  an  even  texture.  The  whole  of  the  doors  and  windows  of  the 
fruit-room  in  which  the  fruit  is  sweated  must  be  covered  with  gauze-netting 
to  keep  out  all  moths  or  other  insects  that  would  lay  their  eggs  on  the  fruit, 
And  cause  it  when  kept  to  become  wormy. 

Packing. 

When  sweated,  the  fruit  is  ready  for  packing,  and  is  put  up  either  in 
25  or  50  lb.  boxes,  or  in  sacks  holding  about  90  lb.  (Califomian  sizes).     In 
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this  Colony  choice  fruit  put  up  in  21  or  5  ib.  bozei  ebowilj  got  up  Bbould 
•ell  well.  And  would  pay  for  the  extra  expense.  Probably  this  would  also 
apply  to  the  English  market,  but  it  will  only  pay  with  the  very  best  fruit. 
For  ordinary  grades  larger  boxes  are  preferable.  In  packing,  line  the  box 
with  white  paper,  placing  a  sheet  of  oiled  paper  on  the  face.  Choose  a 
quantity  of  selected  fruit — but  it  must  be  no  larger  than  that  of  the  rest 
of  the  case — and  arrange  it  in  layers  neatly  till  the  bottom  is  covered, 
placing  the  cut  side  down ;  next  fill  the  box  till  it  contains  the  standard 
weight,  when  it  should  be  tightly  pressed  down,  a  sheet  of  oiled  paper  plaeed 
on  it,  the  side  papers  neatly  folded  o?cr,  and  then  the  lid  nailed  down.  If 
desirable  the  top  can  also  be  faced  after  being  pressed  down,  but  in  tJiis  case 
the  cut  side  must  be'  uppermost,  so  that  whether  the  case  is  opened  either 
from  the  top  or  the  bottom  the  fruit  will  always  open  well.  Bemember  that 
neat,  honest,  and  attractive  packing  always  pays,  and  the  better  you  get 
your  fruit  up  the  better  it  will  selL  Always  brand  your  cases  distinctly, 
showing  your  packing  brand  and  the  quality  of  the  fruit,  and  always  take 
care  to  keep  up  the  quality  of  your  brands ;  it  is  the  only  way  to  make  it 
pay,  and  by  so  doing  you  w^ill  establish  a  reputation  for  your  brand  that 
will  readily  sell  your  fruit. . 

PnmeB. 

As  there  are  two  entirely  different  methods  of  curing  the  fruit,  one  as 
used  in  Prance  and  the  other  in  California,  it  is  best  to  treat  them  separately. 
The  French  method,  as  described  by  J.  A.  Barral,  is  as  follows,  the  variety 
referred  to  beino:  the  Prune  d'Agen,  or  Prune  d'JBnte : — 

The  French  Method. — In  order  that  the  prune  may  retain  its  fine  qualities 
when  cured,  iL  is  necessary  that  it  be  gathered  in  a  perfect  state  of  maturity 
and  without  bruising.  The  prunes  are  then  spread  out  on  wicker  trays,  and 
exposed  to  the  sun  for  two  days,  in  order  to  obtain  a  partial  drying.  The 
fruit  is  next  submitted  on  the  trays  to  three  successive  cookings  in  a  common 
baker's  oven,  the  first  time  at  a  temps^ture  of  40°  to  50°  Centigrade 
(10l.°-122°  Fahrenheit),  the  second  time  at  G0°  to  G5°  C.  (140°.149°  F.),  the 
third  time  at  80°  to  90°  C.  (176°- 194°  F.)  It  is  of  great  importance  that  the 
cookings  are  made  with  regularity ;  that  is  to  say,  that  the  heat  is  gradually 
increased,  so  that  the  fruit  does  not  crack  under  the  influence  of  the  beat 
and  become  spoilt.  After  each  cooking  the  fruit  is  cooled  ofE  by  exposnre 
to  the  air,  and  turned  on  the  trays.  After  the  third  cooking  the  fruits  are 
sorted  by  hand  to  separate  those  that  are  not  sufficiently  cooked,  and  these 
ore  again  passed  through  the  oven.  When  the  fruit  is  ready  it  is  placed  in 
a  dry  and  well-ventilated  place,  and  kept  there  till  marketed.  The  above  is  an 
old-fashioned  method,  seldom  used  except  by  small  growers ;  nearly  all  Urge 
growers  are  now  using  evaporators,  as  by  this  means  there  is  a  great  saving 
of  fuel,  and  the  heat  is  more  evenly  distributed ;  besides,  with  improved 
methods  of  draught,  it  is  possible  to  regulate  the  temperature  perfectly. 
Evaporators  also  produce  a  better  prune,  and  with  less  loss  than  that  produced 
by  the  old-fashioned  oven ;  one  hundred  pounds  of  fresh  fruit  producing 
as  high  as  40  to  45  lb.  cured  when  an  evaporator  is  used,  but  not  more  than 
35  lb.  when  an  oven  is  used.  Before  selling  the  prunes  they  should  be 
^[raded,  and  for  this  purpose  many  machines  answer  very  well,  being  much 
quicker  and  more  accurate  than  hand-grading.  The  principal  grades  are — 
a8-40,  40-42,  46-48,  50-55,  66-58,  60-05,  70-75,  80-85,  90-95,  fruits  to  the  lb. 

The  principal  port  from  which  the  Prune  d^Agen  is  exported  is  Bordeaux. 
The  Primeaux  de  Tours,  made  from  the  Saint  Catherine  prune,  are  prepared 
in  the  same  manner  as  the  Prune  d*Agen,  except  that  the  fruit  is  passed 
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oftener  through  the  drier,  from  five  to  eight  times,  and  ib  turned  »nd  oocded 
each  time ;  the  same  precautions  as  to  the  gradual  rise  of  the  temperature 
being  taken  as  in  the  case  of  the  Prune  d'Agen.  The  French  prooees  of 
curing  is  thus  a  cooking  process,  and  results  in  a  verj  dark  prune  with  dark 
flesh,  being  thus  easily  distinguishable  from  the  Calif  omian  product,  in  which 
the  flesh  retains  its  natural  yellow  colour. 

The  Calif  omian  Method. — After  the  &uit  has  been  gathered,  as  prenondy 
described,  it  is  usually  graded  before  drying,  as  by  so  doing  all  dirt,  leftfes, 
and  small  twigs  are  remoyed,  and  the  fruit  being  all  of  an  equal  size  in  each 
grade  dries  better  and  more  e?enly  than  if  big  and  little  fruit  is  mixed,  in 
which  case  the  small  fruit  will  often  be  ready  long  before  the  large,  and  the 
product,  as  a  result,  yery  patchy  in  character. 

For  grading  the  fruit  various  devices  are  used,  some  of  which  are  home- 
made, and  others  are  purchased  from  the  implement-makers.  They  are  of 
different  patterns,  some  being  built  as  ^n  inclined  plane  with  adjustable 
slats  down  which  the  fruit  runs,  the  different  sizes  falling  through  the 
different  widths  of  slats,  which  are  so  arranged  that  the  dirt  and  rubbish 
fall  through  at  the  top,  then  the  smallest  prunes,  and  so  on  till  the  largest 
size  run  over  the  end.  A  very  good  kind  of  grader  is  made  on  a  similar  pattern 
to  a  winnowing  machine,  and  is  provided  with  a  strong  blast,  which  blows  out 
aU  leaves  and  rubbish,  and  the  fruit  is  separated  into  various  grades  by  wire 
screens  of  different  sized  mesh,  each  screen  being  set  at  a  slight  incline,  so* 
that  the  fruit  runs  into  it  from  a  spout  on  the  side  where  each  grade  drops 
into  a  separate  box.  Another  good,  possibly  the  best,  grader  consists  of  a 
long  cylindrical  screen,  revolving  on  its  axis  and  set  at  an  angle  so  that  the 
fruit  placed  at  one  end  will  tend  to  roll  towards  the  other.  The  screen  is 
made  of  wire,  and  the  size  of  the  meshes  is  arranged  according  to  the  grades 
required.     This  is  a  very  good  grader  for  all  dried  fruit. 

After  the  fruit  has  been  graded  it  is  dipped,  an  operation  requiring  great 
care,  as  it  is  one  of  the  most  important  processes  in  the  preparation  of  the 
prune.  Dipping  consists  in  immefsing  the  fruit  for  about  thirty  seconds  in 
boiling  lye  oi  a  strength  of  1  lb.  of  Greenbank's  lye  to  10  gallons  of  water. 
The  lye  must  be  kept  boiling  hot,  and  not  allowed  to  cool  by  the  immersion 
of  the  fruit.  After  the  fruit  is  removed  from  the  lye  it  is  thoroughly  rinsed 
in  clean,  fresh  water,  which  must  be  kept  constantly  changed  in  order  to 
prevent  its  becoming  too  much  charged  with  lye.  In  order  to  dip  the  fruit 
it  is  placed  in  wire  buckets,  or  galvanised  pails,  with  perforated  sides  and 
bottom.  The  object  of  dipping  is  to  remove  the  bloom  and  slightly  crack  the 
skin  in  order  to  facilitate  drying,  as  otherwise  the  skin  is  so  tough  and  of 
such  an  impervious  nature  that  the  process  of  drying  would  be  a  very  lengthj 
one.  The  exact  strength  of  the  lye  and  time  of  immersion  are  to  be 
determined  by  actual  practice,  as  they  differ  with  the  ripeness  of  the  fruit 
and  also  with  the  soil  on  which  the  fruit  is  grown.  If  too  strong  or  immersed 
too  long  the  prunes  will  be  cracked  too  much,  and  in  drying  the  sugar  wiD 
exude  and  render  the  fruit  sticky  and  bad  to  handle.  After  the  rinsing  in 
clean  water,  the  fruit  is  spread  out  evenly  on  trays  of  about  2  by  8  feet, 
made  of  thin  wood  and  easy  to  handle.  It  is  then  removed  to  the  drying- 
ground,  which  should  be  so  arranged  that  the  fruit  exposed  will  get  the  full 
benefit  of  the  sun,  and  the  ground  should  also  be  so  situated  as  to  be  as 
free  as  possible  from  dust.  Drying  is  done  wholly  by  the  sun,  and  the  time 
taken  will  depend  on  the  weather,  and  will  vary  accordingly  from  one  to 
three  weeks.  In  order  to  ensure  the  fruit  keeping  properly  it  should  be  well 
dried,  but  not  so  dry  as  to  rattle  like  wood  on  the  tray ;  the  right  stage 
at  which  to  remove  it  must  be  learnt  by  actual  experience.    After  being 
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removed  from  the  trays,  it  is  taken  to  the  fruit-house  and  placed  in  bins, 
where  it  is  allowed  to  ^  through  the  *'  sweat/*  which  requires  from  two  to 
three  weeks,  during  which  time  the  fruit  must  be  turn€xi  several  times  and 
carefully  mixed.  Going  through  the  "  sweat*'  evens  up  the  fruit,  so  that 
those  that  were  too  dry  absorb  the  moisture  from  those  that  are  not 
sufficiently  dry,  and  vice  versa.  The  fruit  also  assumes  a  glossy  appearance, 
and  regains  a  certain  amount  of  plumpness.  After  going  through  the 
"  sweat,"  the  prunes  are  put  through  their  final  process,  or,  as  it  is  called, 
*'  finishing,'*  which  consists  of  a  final  bath  into  which  the  dried  prunes  are 
dipped.  The  bath  consists  of  boiling  water,  either  pure  and  simple,  or  with 
the  addition  of  either  salt,  glycerine,  glucose,  prune  juice,  or  colouring  matter, 
which  are  added  under  the  impression  that  they  impart  a  superior  colour  and 
gloss  to  the  fruit.  Probably  boiling  water  alone  is  as  good,  if  not  better, 
than  any  mixture.  The  object  of  the  final  dip  is  to  destroy  all  insect  eggs 
or  insects  that  may  have  become  attached  to  the  fruit  during  the  drying 
process,  and  also  to  soften  the  skin.  The  fruit  should  be  kept  in  the  boiling 
water  long  enough  to  effect  this,  but  not  long  enough  to  cook ;  the  exact 
time,  as  in  the  case  of  the  alkaline  dip,  being  mostly  determined  by  actual 
observation.  After  the  final  dip  the  fruit  should  be  dried  as  rapidly  as 
possible  and  then  packed. 

Pigs. 

The  following  information  is  condensed  from  Mr.  C.  B.  Luff mann's  pamphlet, 
"The  Fig  Industry,"  published  by  the  Department  of  Agriculture,  Victoria, 
and  refers  to  the  true  Smyrna  fig : — "  The  fruit  is  never  gathered.  It  is 
allowed  to  drop  from  the  trees.  At  most  the  branches  receive  no  more 
than  a  gentle  shake.  The  fruit  is  then  so  dry  that  the  fall  to  earth  does  not 
bruise  or  injure  it.  No  solution  of  any  kind  is  used  during  the  drying 
process.  AiV  hen  collected  from  under  the  trees  the  fruit  is  placed  on  dry 
grass,  straw  or  rushes,  which  have  been  spread  out  on  a  dry,  sweet  piece  of 
ground.  After  three  or  four  days  exposure  to  the  weather  it  is  picked  up 
into  trays  and  stacked  under  cover,  whence  (as  soon  as  a  sufficient  quantity 
has  been  collected)  it  is  packed  in  sacks  and  sent  to  market  in  the  town  of 
Smyrna.  The  fruit  is  not  covered  at  night  while  drying,  as  there  are  no 
heavy  dews  in  Smyrna  during  the  months  of  August  and  September.  Any 
damp  weather,  especially  rain,  is  found  to  be  most  injurious,  often  souring 
the  fruit  and  rendering  it  quite  useless.  ...  In  Spain,  and  on  the  shores 
ef  the  Adriatic,  it  is  found  necessary  to  cover  the  fruit  at  night,  as  in  these 
places  the  night  temperature  frequently  falls  very  low,  and  this,  when  the 
sun-heat  is  great  during  the  day,  is  liable  to  cause  fermentation.  .  .  . 
ISo  process  of  '  sweating  '  exists.  .  .  .  The  figs  are  picked  into  classes, 
always  with  more  regard  to  colour  and  appearance  than  size,  as  the  packer  is 
able  to  make  the  fig  almost  any  shape  or  size  ho  wishes.  Before  packing 
each  fruit  is  dipped  into  sea-water,  if  procurable  :  if  not,  into  salted 
water.  This  hastens  the  crystalisation  in  the  fig  of  the  sugar,  which  is  con- 
sidered so  essential  in  the  consuming  markets ;  but  this  is  in  no  way  neces- 
sary for  the  preservation  of  the  fruit,  which  keeps  well  in  the  natural  state 
tuitil  the  following  hot  season.  With  first-class  fruit  the  pressing  is  done 
separately.  The  packer  works  the  fig  into  the  shape  required  by  the  market, 
and  places  it  very  firmly  in  the  box  or  drum  on  which  it  is  conveyed  to 
Europe.  .  .  .  The  drying  crop  is  on  the  new  wood.  .  .  .  No  good 
fruit  for  drying  can  be  obtained  after  cold  weather  has  set  in.  White, 
cream,  and  pink-fleshed  figs  may  be  dried,  but  no  black  skinned  may  be 
used." 
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Evaporators. 

Thebe  are  many  kinds  of  machine  driers  or  evaporators  already  on  the  Aus- 
tralian market,  some  of  local  and  some  of  American  or  German  manufacture. 
Some  of  the  evaporatcfta  are  upright,  while  in  others  the  dryino;-chamber  is 
on  an  inclined  plane.  In  all  evaporators  the  main  principle  is,  however,  the 
same,  viz.,  that  the  fruit  is  dried  by  passing  hot  air  over  it,  the  Hot  dry  air 
entering  at  one  end  of  the  chamber,  and  the  moisture  laden  air  escaping  at 
the  other.  The  description  of  the  "  Casula,"  an  upright  evaporator,  which  I 
give  herewith,  should  enable  any  fruit-grower  to  put  up  an  evaporator  suit- 
able for  utilising  his  surplus  fruits.  The  walls  of  the  evaporator  instead  of 
being  of  brick  can  be  of  piza,  adobe,  or  cob  ;  if  bricks  are  not  easily  obtain- 
able ;  and,  any  of  these  will  answer  equally  as  well  as  brick.  The  size  of  the 
evaporator  should  of  course  be  in  keeping  with  the  amount  of  fruit  to  be 
dried.  Where  there  is  a  large  quantity  of  fruit  to  handle  and  evaporators 
are  necessary,  it  is  desirable  for  small  growers  to  combine,  and  put  up  one  or 
more  large  centrally-located  evaporators,  as  the  cost  of  working  such  machines 
is  very  much  less  in  proportion  than  the  cost  of  working  small  family  dryers ; 
and,  in  addition,  large  evaporators  turn  out  a  more  even  sample,  which  can 
be  better  handled  than  where  there  is  a  number  of  small  machines,  and  each 
grower  does  his  own  drying,  and  turns  out  his  own  fruit.  Such  co-operative 
dryers  should  be  fitted  with  every  convenience  for  handling  the  fruit  cheaply 
and  quickly,  and  should  be  built  to  suit  the  requirements  of  the  district. 
Large  growers  should  build  evaporators  suitable  to  their  requirementB,  as 
this  will  be  found  better  and  cheaper  than  purchasing  a  ready-made  machine. 

The  "Casula"  Pruit-dryer. 

By  p.  F.  ADAMS,  Liverpool. 

So  many  designs  for  fruit-drying  apparatus  have  been  before  the  public 
during  the  last  two  or  three  years  that  some  explanation  in  apology  is 
requisite  before  introducing  another. 

In  the  subject  of  this  article  two  principles  are  involved  which  I  think 
have  not  been  used  before,  at  least  in  New  South  Wales — first,  drawing  the 
air  for  circulation  in  the  chamber  through  heated  pipes ;  and  second,  an 
improvement  suggested  by  Mr.  Benson,  Fruit  Expert  to  the  Department  of 
Agriculture,  by  which  the  draught  is  increased  by  leading  the  air  from  the 
top  of  the  chamber,  where  it  becomes  charged  with  moisture,  to  the  furnace — 
the  draught  up  the  chimney  being  great,  as  much  air  as  it  is  desired  to 
circulate  through  the  chamber  can  be  admitted  by  applying  wedge-shaped 
stoppers  to  the  intake  passages. 

w  hen  the  quantity  of  fruit  to  be  treated  is  small,  say  under  100  pounds 
per  day,  the  draught  need  not  be  used.  By  removing  the  round  stoppers 
from  the  tile-pipes  in  the  top  of  the  chamber  the  moist  air  will  escape. 

Some  fruits — raisins,  for  example — require  slow  treatment ;  none  suffer 
thereby  ;  therefore,  it  is  desirable  that  means  be  available  bv  which  to  work 
slowly.  Again,  without  the  draught  the  fire  can  be  banked  by  closing  the 
door  more  or  less.  The  fuel  then-  smoulders  slowly,  and  hours  may  elapse 
without  injury  through  non-attention. 

It  will  be  observed  that  the  slides  for  supporting  the  trays  are  usually 
close — 3^  inches.  I  now  wish  I  had  made  them  only  8  inches  apart,  as  I 
seldom  use  more  than  every  alternate  one  except  whilst  shifting  trays  from 
lower  to  higher  levels  ;  then  the  double  number  of  slides  is  convenient. 
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Fig.  2.— side  Elevation. 

iG<ho«-i  the  line  upon  which  the  vertical  crom-section  is  taken  ;  f,  dcor  in  "fumd-box"  to 

admit  ladle  of  burning  sulphur. 
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In  mftnj  derigns  the  lieated  air  passes  alternately  under  and  over  the  trays, 
which  are  altemaielj  drawn  forward  and  pushed  back  to  direct  the  current 
of  air.  If  this  method  ia  desired,  the  chamber  should  be  lengthened  aboat 
9  inches  to  afford  space,  or  half  the  travs  made  so  much  narrower.  I  find 
that  in  practice  it  is  better  to  employ  more  trays  and  scatter  the  fruit  so 
thinly  that  the  heated  air  passes  upwards  fredy  through  the  trays  and  fruit. 
This  method  has  also  the  advantage  of  keeping  each  fruit  separate  at  first. 
When  heaped  on  the  trays  fruit  sticks  togeuier  and  requires  much  handling. 
As  the  fruit  shrinks  the  trays  will  carry  three  times  the  original  charge. 

The  trays  are  of  the  usual  pattern,  2  feet  by  3,  floored  with  i-inch  wire* 
netting,  except  a  few  which  are  done  with  sieve-netting  and  used  for  very 
small  stuff —peas,  for  instance— also  for  drying-off  raisins. 


CHAMBER 
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fig.  S.- Vertical  Section. 

A  A— Intake  pMaoges  tbrongh  which  airpMses  into  the  **hot  tubes." 

D  D— Wooden  plugs  packed  with  layers  of  flannel.  When  these  are  removed  the  air  chanped  with 
moisture  escapes.  When  the  plugs  are  in,  the  damp  air  is  carried  l^  the  **  down-draught  flue  " 
to  the  flre-spaoe  and  up  the  chimney,  thereby  causmg  a  stronger  current  of  air  through  the 
chamber. 

B  B—PaBsogesinto  which  the  "  hot  tubes  "  lead  and  from  which  the  heated  air  is  distributed  in  the 
chamber. 

H  H— Ban  of  iron  or  tubes  strong  enough  to  bear  the  strain  of  brick  wedges  inserted  between  them 
and  the  "hot  plate,"  to  keep  the  latter  from  rising  and  admitting  smoke  to  the  chamber. 
These  ban  also  sufmort  the  grating  on  which  the  plates  of  tin  distributing  the  heat  rest 
These  plates  in  position  assume  somewhat  the  form  shown  in  the  diagram,  **  floor  of  chamber 
and  distribution  of  heat."  A  little  practice  will  show  where  the  plates  mi^  best  be  placed  so 
that  tiie  fruit  will  dry  evenly  on  the  trays. 

In  addition  to  the  fume-box,  in  which  the  fruit  is  exposed  to  the  vapour 
of  burning  sulphur,  I  propose  erecting  a  small  copper  to  be  employed  in 
dipping  certain  fruits  in  hot  lye.  Grapes  and  prunes  I  have  not  succeeded 
^th  in  a  satisfactory  manner  without  dipping. 

The  slides  for  the  trays  are  made  of  l*inch  angle-iron  riveted  to  three 
yertical  irons,  one-eighth  of  an  inch  by  2  inches,  the  lower  ends  of  these 
irons  being  turned  outwards  as  feet  to  rest  on  the  brickwork.  The  irons  are 
further  secured  to  the  wall  by  wires  built  into  it. 
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In  construction  it  is  necessarj  to  take  every  care  to  prevent  smoke  from 
escaping  into  the  chamber,  ei»peciallj  from  under  tae  "hot  plate,"  or 
covering  to  the  fire  space.  In  this  I  used  thin  sheet-iron  (19-gauge),  and 
prevented  it  from  buckling  by  building  the  ends  into  the  walls  and  forcing 
the  sides  down  with  wedges  of  brick  inserted  under  the  longitudinal  bars  or 
tubes  (as  the  case  may  be)  ;  these  appear  about  3  inches  above  and  parallel 
to  the  walls  of  the  fire  space.  These  walls  were  trowelled  level  on  top,  and 
asbestos  tapes  laid  for  the  plate  to  rest  on.  The  pressure  obtained  by 
wedging  makes  a  smoke-tight  joint  and  prevents  the  iron  from  buckling. 

I  also  use  a  luting  of  clay  and  cow-dung  to  stop  cracks  in  brickwork 
through  which  the  smoke  may  escape. 

As  to  cost,  I  cannot  be  certain,  but  I  estimate  it  some  £16.  About  1,700 
bricks  were  used,  and  the  bricklayer  was  only  employed  six  days  altogether, 
and  not  continuously,  on  the  dryer.     The  fire-tubes,  of  which  there  are  twelve, 

are  made  of  2-incli  piping,  and  can  be  ob- 
tained from  a  dealer  in  second-hand 
tubing  for  about  10s.  The  rest  of  the 
ironwork  could  be  done  for  about  £2  lOs. 
to  £3.  For  building  material  there  is 
nothing  to  equal  brick,  because  it  holds 
the  heat  for  hours  after  the  fire  goes 
out.  A  little  practice  will  show  how  to 
make  this  after-heat  available  while 
*'  drying  off,"  and  so  save  attendance. 

In  the  course  of  my  experiments  in 
1893  1  proved  that  drying  by  sun  heat, 
even  when  assisted  by  an  auxiliary  fire, 
was  a  fallacy  as  far  as  the  coastal  dis- 
tricts of  New  South  Wales  are  concerned. 
On  the  average,  6  lb.  of  fresh  fruit  is 
required  to  make  one  of  dry  ;  therefore, 
there  is  not  much  margin  for  profit  on 
the  small  scale  if  labour  is  to  be  paid, 
but  an  orchard ist  who  has  an  industrious 
family  may  turn  fruit  to  account  which 
would  otherwise  be  wasted.  Fruit  for  drying  can  scarcely  be  too  ripe,  if  it 
will  retain  its  shape  on  the  trays.  Amongst  the  best  nectarines  I  dried  last 
season  the  skin  slipped  off  many  in  handling.  Windfall  fruit  is  often  suitable 
best,  and  when  washed  dries  well. 

Again,  with  nectarines,  plums,  and  some  other  fruits,  picking  is  saved,  the 

ground  having  been  strewn heforehand  with  dry  grass,  the  trees  are  shaken  once 

a  day,  and  the  crop  gathered  up.     Bruises  do  not  show  or  hurt  fruit  for  drying. 

Another  simple  and  inexpensive  evaporator  is  described  in  the  Agricultural 

Gazette,  January,  1896.     It  is   understood   Mr.  Sutton  of  Hornsby,  the 


Fiff.  4.— Floor  of  Chamber  and  distribution 
of  heat.        (II H— See  Fig.  3). 


inventor,  has  now  a  stock  of  these  evaporators. 

Canning. 
1.  Commercial  Canning^. 

This  is  a  business  by  itself,  as  distinct  from  fruit-growing  as  the  milling  of 
wheat  is  from  the  growing  of  the  grain,  and  it  requires  expert  labour  and 
management  to  be  a  success.  The  average  fruit-grower  would  in  all  proba- 
bility fail  to  make  it  a  success  for  several  reasons,  of  which  the  following 
are  some  of  the  chief. 
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Jlrat — ^A  cannery  to  be  made  to  pay  tniist  be  rtiti  tot  as  long  a  season 
and  as  economically  as  possible,  so  as  to  do  the  largest  amount  of  work  for 
the  capital  expended  in  buildings,  plant,  &c. ;  and  nothing  but  standard  or 
extra  grades  of  reliable  quality  must  be  put  up,  so  that  a  name  can  be  made 
and  maintained  for  the  excellence  of  the  output. 

In  the  second  place,  a  fruit-grower  would  be  unable  to  keep  up  a  constant 
supply  of  suitable  fruit  from  any  one  orchard,  unless  the  orchard  was  of 
large  siice,  and  so  planted  with  a  selected  lot  of  fruits,  especially  adapted  for 
canning,  that  a  constant  succession  of  fruits,  extending  over  as  long  a  time 
as  the  district  would  permit  of,  could  be  obtained. 

In  the  third  place,  the  fruit-grower  would  have  to  employ  a  skilled  canner, 
as  it  would  not  be  possible  for  him  to  attend  properly  to  the  working  of  the 
orchard,  the  gathering  of  Ihe  fruit,  and  the  running  of  the  cannery  at  the 
same  time. 

For  these  reasons,  the  average  fruit-grower,  without  experience,  is  not 
recommended  to  go  in  for  canning  as  a  business,  as  the  probability  is  that  it 
would  end  in  failure.  What  is  recommended,  however,  is  the  establishment 
of  co-operative  canneries  in  the  centres  of  our  principal  fruit-growing 
districts ;  these  canneries  to  be  run  by 'thoroughly  practical  canners,  and 
nothing  but  the  best  grade  of  fruit  put  up.  In  conjunction  with  the 
canneries,  fruit-drying  and  preserving  could  be  also  carried  on  without  any 
great  additional  expense. 

The  cannery  should  be  of  a  size  suitable  to  the  requirements  of  the  district, 
and  it  will  be  very  much  better  to  have  several  small  canneries  in  the 
centres  of  the  different  fruit-districts  rather  than  one  or  more  large  canneries 
in  Sydney,  as  with  local  canneries  there  will  be  less  expense  for  carting  the 
fruit  and  less  damage  to  the  fruit  by  bruising,  the  result  of  which  will  be  a 
considerably  greater  proportion  of  first-class  canning-fruit,  and  less  culls, 
as  a  bruise  spoils  the  fruit  for  canning.  Very  small  canneries  would  probably 
not  pay,  but  for  about  £500  a  complete  cannery,  capable  of  putting  up  from 
3,000  to  4,000  cases  of  canned  fruit  a  season,  could  be  erected,  and  the  boiler- 
power  necessary  to  do  this  would  be  sufiBcient  to  put  up  an  equal  amount  of 
jam  or  jelly  if  wished.  A  drier  or  evaporator  could  be  added  to  the  cannery 
for  an  additional  expense  of  £100  to  £200,  according  to  capacity  and  the 
requirements  of  the  oistrict. 

A  cannery  of  this  size  would  consist  of  the  necessary  frame-buildings, 
can-making  plant,  10  or  12  horse-power  boiler,  cooking-bath,  steam-kettles, 
syrup- vats,  cutting-tables,  capping-tables,  pitting-knives,  parers,  Ac. — in  fact, 
everything  necessary  for  handling  and  putting  up  the  fruit.  The  buildings 
need  not  be  at  all  elaborate,  as  a  plain  frame-shed  with  a  span-roof,  say  60 
feet  by  40  feet,  would  be  quite  large  enough  to  do  all  the  pitting  and  peeling 
of  the  fruit,  make  the  cans,  cook  the  fruit  or  make  jam,  and,  if  wished,  there 
would  still  be  room  for  a  dryer  and  for  storing.  A  small  shed  adjoining 
would  hold  the  boiler,  and  if  more  complete  buildings  were  required,  then 
stores  for  cases  and  timber  as  well  as  for  the  canned  fruit  could  be  erected. 

Such  canneries  worked  on  co-operative  lines  as  suggested  are  the  only 
way  by  which  the  fruit-growers  of  this  Colony  will  be  able  to  dispose  of 
their  fruit  to  the  best  advantage,  as  the  fruit  suitable  for  canning  Would 
then  be  canned,  that  suitable  for  drying  would  be  dried,  and  that  suited  for 
using  fresh  would  be  disposed  of  locally,  or  exported  if  there  was  a  suitable 
surplus  available. 

The  process  of  canning  maybe  briefly  described  as  follows : — The  fruit,  on 
arrival  at  the  cannery,  after  being  weighed,  is  given  to  the  women  at  the 
cutting-tables.    In  the  case  of  peaches  the  first  operation  is  to  peel  them^ 
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and  this  is  usually  done  with  a  peach-peeler,  of  which  the  '^  Scott  **  peack- 
peeling  machine  is  one  of  the  best ;  or  if  the  peaches  are  of  very  irregnltf 
shape,  then  they  are  peeled  by  hand,  using  a  sharp  knife  for  the  purpoK. 
After  peeling,  the  pit  is  taken  out ;  in  the  case  of  a  free-stone  this  is  eaaih 
done — a  clean  cut  is  made  longitudinally  right  round  the  fruit,  and  the  stojw 
then  taken  out ;  but  in  the  case  of  cling-s tones,  especiaUy-made  pitteis,  a: 
which  the  California  cling-stone  pitter  is  a  very  good  type,  are  used,  or  c 
not,  then  a  pitting-spoon  or  a  cling  pitting-knit'e  is  used.  The  latter  arr 
now  obtainable  in  iSydney  at  a  reasonable  price.  After  the  atone  is 
removed,  if  there  is  a  large  amount  of  red  round  the  pit  that  still  adheres  zc 
the  flesh,  then  it  must  be  spooned  out,  as  if  left  in  it  would  colour  or  stain 
the  syrup  and  render  the  fruit  unsaleable. 

The  fruit,  as  cut,  is  carefully  sorted  into  the  different  grades.  All  the  large, 
firm,  whole  pieces  are  placed  by  themselves ;  all  the  smaller,  unripe,  over- 
ripe, and  broken  pieces  being  kept  out  for  pie-fruit  or  fruit-pulp.  The  fruit, 
when  cut,  is  taken  to  the  filling- tables,  the  best  fruit  being  placed  in  2i-lk 
cans  (which  are  4  inches  in  diameter  by  4i  inches  high)  and  the  pie-fnii; 
placed  either  in  2i-lb.  cans  or  in  larger  cans  holding  about  II  lb.  of  fruit 
net,  which  are  about  6^  inches  in  diameter  and  9f  inches  high.  Pie-fruit 
put  up  in  the  large  cans  similar  to  those  used  for  fruit-pulp,  and  it  only 
differs  from  ordinary  canned  fruit  in  that  no  sugar  is  used  for  its  pre- 
servation. 

After  the  cans  are  filled  with  fruit,  cold  syrup,  made  by  dissolving  the  best 
crystalline  cane-sugar  in  boiling  water,  is  added  till  the  can  is  complete> 
filled  with  fruit  and  syrup,  when  it  is  taken  to  the  capping-table  and  the  lid 
soldered  on,  a  small  vent-hole  in  the  centre  of  the  cap  being  left. 

The  strength  of  the  syrup  varies  according  to  the  quality  of  the  fruit  to 
be  put  up,  but  all  standard  and  extra  grades  should  be  put  up  in  a  goc>J 
heavy  syrup,  made  by  dissolving  about  4  lb.  of  sugar  in  each  gallon  of  water. 
In  addition  to  the  sized  cans  mentioned,  some  Californian  packers  put  up  a 
very  choice  line  of  extra  grade  in  8  lb.  cans  (which  are  4i  inches  in  diameter 
by  4i  inches  high),  but  it  is  not  a  common  size,  and  is  only  put  up  for  the 
very  best  trade.  The  can  is  now  placed  in  an  iron  frame  or  basket,  whici 
may  hold  anywhere  from  six  to  a  gross  cans,  according  to  the  size  of  cookinir- 
bath,  and  is  then  submerged  in  boiling  water  long  enough  to  drive  off  eveiT 
particle  of  air  contained  in  the  can. 

The  vent-hole  is  then  soldered  up  and  the  fruit  cooked  till  it  baa  reacW 
the  right  consistency.  It  is  in  the  cookiog  of  the  fruit  where  expert  know- 
ledge comes  in,  and  no  hard-and-fast  rules  can  be  laid  down.  It  is  simply  s 
question  of  practical  experience,  and  depends  entirely  on  the  kind  of  fruit 
its  ripeness,  texture,  and  cooking  qualities  ;  for  whereas  one  fruit  wouk 
cook  to  mush  in  five  minutes  and  be  valueless,  another  will  require  tweutt 
minutes,  or  longer,  to  be  properly  cooked  and  to  acquire  its  full  flavour. 

Apricots  are  treated  the  same  as  peaches,  except  that  the  skin  is  left  on. 
and  too  great  care  caunot  be  taken  to  cut  the  fruit  well.  Never  cut  one  side 
and  break  the  other,  leaving  a  ra<;g8d  edge,  or  the  fruit  will  never  look  «11 
— and  appearance  goes  a  long  way  towards  selling  the  fruit.  Pears  are 
peeled  by  hand,  cut  in  half,  the  cores  removed,  and  then  treated  similarlj  to 
peaches.  Plums  are,  however,  treated  quite  differently.  The  pits  are  no: 
removed,  but  the  fruit  is  carefully  graded  for  size  and  ripeness,  then  placed 
in  the  cans,  the  syrup  poured  on,  then  the  lid  is  soldered  on,  but  no  vent- 
hole  is  left.  The  fruit  is  now  cooked  as  usual,  sufficiently  long  for  the  pres- 
sure inside  the  can  to  burst  the  air  surrounding  the  pit  of  the  plum,  but  of 
course  not  long  enough  to  burst  the  can.   The  can  is  then  taken  out,  a  spile- 
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hole  driven  into  it  to  allow  the  air  to  escape,  and  as  soon  as  all  the  air  is 
exhausted  the  tin  is  soldered  up  and  the  cooking  finished. 

All  cans  after  being  cooked  are  carefully  tested  to  see  that  they  are 
absolutely  air-tight,  and  all  defective  cans,  after  the  leak  has  been  mended, 
are  again  raised  to  the  boiling  point,  as  no  fruit  will  keep  unless  it  is  abso- 
lutely air-ti^ht.  The  testing  is  easily  done,  an  expert  canner  knowing  at 
once  from  the  sound  of  the  can  when  struck  whether  it  is  air-tight  or  not ; 
and  the  cans  can  also  be  easily  tested  by  submerging  them,  after  they  have 
cooled  for  two  or  three  seconds,  in  boiling  water,  when,  if  the  smallest  flaw 
exists,  the  air  will  be  seen  escaping  from  it.  The  remainder  of  the  work  is 
merely  finishing,  and  consists  in  dipping  the  ends  of  the  cans,  to  coat  them 
with  blue,  bronze,  or  gold — which  improves  the  appearance  of  the  can  ; 
labelling,  for  which  purpose  a  good  showy  litho.  should  be  used  ;  and  finally 
packing  for  the  market  im  cases  holding  twenty-four  cans. 

The  pie-fruit  is  differently  treated  to  the  canned  fruit,  and  as  there  has 
been  a  considerable  number  of  inquiries  respecting  the  manufacture  of  fruit- 
pulp — ^which  is  only  another  name  for  pie-fruit — it  will  be  as  well  to  explain 
how  it  is  made. 

As  previously  mentioned,  all  the  small  under-ripe  fruit  and  broken  pieces 
unfit  for  the  standard  grade  are  placed  in  cans  holding  about  1  lb.  net. 
When  filled  with  fruit  as  tightly  as  possible  without  crushine:,  water  is  added 
to  cover  it,  the  lid  is  put  on,  and  a  vent-hole  left.  The  can  is  now  placed  in 
boiling  water  till  the  whole  of  the  contents  are  raised  to  boiling-point,  and 
all  the  air  in  the  can  has  been  driven  off,  when  the  vent-hole  is  closed,  and 
the  cooking  is  complete.  The.  cans  are  tested  the  same  as  for  canned  fruit. 
Another  process,  and  that  evidently  adopted  in  the  case  of  the  can  of  apricot 
pulp  received  by  the  Department  from  London,  is  as  follows : — The  fruit, 
after  being  cut,  was  all  placed  in  the  can  with  the  cut  side  down,  and  was 
evenly  and  tightly  packed,  the  lid  being  off  enabling  this  to  be  done.  Water 
was  now  added  to  cover  the  fruit  and  the  can  placed  in  a  shallow  vessel  of 
boiling  water,  the  water  only  coming  to  within  about  1  inch  of  the  top  of  the 
can.  When  the  fruit  inside  the  can  had  been  raised  to  a  sufficient  tempera- 
ture to  drive  off  all  the  air,  the  lid  was  put  on — being  crimped  on,  not 
soldered — and  the  pulp  was  ready.  The  value  of  fruit-pulp  is  that  it  is  a 
cheap  means  of  preserving  the  inferior  fruit  that  is  not  good  enough  for 
canning,  and  enabling  it  to  be  kept  over  to  such  a  time  as  it  is  convenient  to 
turn  it  into  jam.  There  is  one  thing,  however,  that  I  must  caution  my  readers 
against  in  making  fruit-pulp,  and  it  is  this :  No  fruit  that  is  unsuitable  for 
canning,  except  as  regards  size  or  under-ripeness,  is  suitable  for  pulp,  as  it 
must  keep  its  shape  when  cooked  and  not  go  to  mush.  The  time  to  cook 
pulp  is  about  twenty-five  minutes,  as  it  takes  that  time  to  get  the  can  heated 
right  through. 

The  fruits  that  are  suitable  for  canning  must  possess  the  following 
qualities : — Pirmness  of  flesh,  which  must  be  of  sufficient  consistency  to  keep 
us  shape  when  cooked ;  clearness  of  flesh — either  white  or  yellow  flesh  stained 
with  red  is  unsuitable ;  and  good  flavour,  which  is  brought  out  by  cooking. 
The  fruit,  in  the  case  of  stone-fruits,  may  be  either  cling  or  free  stone,  but  as 
a  rule  ding-stones  are  to  be  preferred,  as  the  flesh  is  usually  firmer  than  that 
of  free-stones,  and  consequently  keeps  its  shape  better.  The  fruit  should  be 
of  large  size,  and  be  gathered  when  fully  grown,  but  before  it  begins  to 
soften,  as  it  will  not  keep  its  shape  in  cooking  if  over-ripe.  The  fruit 
requires  to  be  carefully  gathered  and  handled,  so  as  to  be  bruised  as  little  as 
possible,  and  it  should  be  brought  from  the  orchard  to  the  cannery  with  the 
least  delay. 
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2nd«— Home  Caimiiig. 

Every  person  having  an  orchard  should  put  up  enough  fruit  daring  the 
season  to  supply  all  home  requirementB,  as  the  process  is  by  no  means  a 
difficult  or  costly  one. 

The  kinds  of  fruit  that  are  suitable,  and  Hieir  methods  of  preparation,  I 
have  fully  described  under  the  head  of  '*  Commercial  Canning/'  so  these 
remarks  will  be  confined  to  the  methods  of  conserving  the  fruit.  In  the  place  of 
cans,  glass  jars  of  different  sizes  and  patterns  are  used,  and  the  following  jars 
(all  of  which  are  obtainable  in  Sydnev)  may  be  used,  viz. : — ^The  Lightning, 
Chicago,  San  Francisco,  Mason's,  and  one  or  two  others.  After  the  fruit 
has  been  prepared  as  previously  described,  it  is  treated  in  one  of  the  two 
following  manners : — 

1st.  It  is  placed  in  a  wide  and  shallow  copper  or  enamelled  vessei,  and 
syrup  or  water  and  sugar  is  added  to  it.  The  fruit  is  then  slowly  raised  to 
the  boiling-point,  but  not  allowed  to  boil  vigorously,  or  it  would  go  to  pieces, 
and  placed  whilst  boiling  hot  in  the  jars,  which  should  have  been  previously 
heated  in  order  to  'prevent  their  being  cracked  by  the  hot  fruit,  and  the 
covers  at  once  put  on,  as,  in  order  for  the  fruit  to  keep,  it  is  necessary  that 
there  is  no  air  present  in  the  jars.  In  order  to  be  sure  of  this,  it  is  always 
well  to  test  the  jars  first  by  filling  them  with  water ;  then  put  on  the  lid  and 
turn  them  upside  down,  when  it  will  be  easily  seen  if  they  are  not  air-tight. 
If  not  air-ti^t,  a  new  rubber  should  be  put  on,  and  the  jar  again  tested.  In 
taking  the  fruit  from  the  vessel  in  which  it  has  been  cooked,  and  placing  it 
in  the  jars,  great  care  is  necessary  to  prevent  the  fruit  from  crushing,  and  so 
lose  its  shape.  If  wished,  the  fruit  can  be  cooked  with  water  without  any 
sugar,  but  I  do  not  like  the  method,  as  it  is  no  cheaper  in  the  end,  sugar 
having  to  be  added  to  the  fruit  before  it  is  fit  to  use ;  and  in  the  case  of  any 
fruit  that  is  cut  or  peeled  nearly  the  whole  of  the  flavour  goes  into  the  juice, 
and  the  fruit  itself  nas  about  as  much  flavour  as  a  turnip. 

2nd,  The  second  process,  and  the  one  that  I  advise  everyone  to  adopt,  is 
to  place  the  fruit  in  the  jars  before  cooking  and  cover  with  syrup,  as  is  done 
in  the  case  of  cans,  the  fruit  being  evenly  and  well  arranged  in  the  jar — a  jar 
having  the  mouth  sufficiently  large  to  admit  the  hand  freely  being  the  best  for 
the  purpose.  The  jars  filled  with  fruit  and  syrup  are  now  placed  in  a  large 
oval  boiler  or  other  suitable  vessel,  having  a  false  perforated  bottom  or  some 
lattice-work  to  fit  the  bottom  and  prevent  the  jars  coming  into  contact  with 
the  metal  bottom,  which  will  prevent  their  being  broken  during  the  cooking. 
Cold  water  is  now  added  to  the  vessel  until  it  reaches  the  necks  of  the  jars, 
when  it  is  slowly  heated  to  the  boiling-point,  at  which  stage  the  fruit  should 
be  sufficiently  cooked.  The  lids  are  placed  on  and  fasteneii  down  as  quickly 
as  possible,  and  care  must  be  taken  to  see  that  they  are  absolutely  air-tight, 
as  the  fruit  will  not  keep  otherwise. 

There  is  a  local  demand  for  first-class  fruit  put  up  in  glass,  but  it  must 
be  nothing  but  first-class,  when  it  will  bring  a  very  remunerative  price,  as 
there  is  a  certain  class  of  Sydney  buyers  who  prefer  to  buy  fruit  in  glass, 
and  who  will  pay  a  good  price  for  a  fancy  article — so  that  it  will  pay  to  cater 
for  this  trade. 

Jam-making. 

No  matter  how  well  the  orchard  is  kept,  and  the  trees  thinned,  there  will 
always  be  a  certain  proportion  of  small  fruit  which  is  of  no  value  for  canning 
or  drying,  but  yet  will  make  a  good  jam — though  first-class  jam,  like  first- 
class  canned  or  dried  fruits,  must  be  made  of  selected  fruits,  and  when  not 
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making  for  home  consamptioa,  I  should  always  advise  its  use.  Howev'er,  the 
smaller  fruit  makes  a  good  jam  if  used  wheu  fresh,  and  not  allowed  to 
ferment  and  become  partially  rotten  before  using.  The  process  of  jam- 
making  is  a  very  simple  one,  whether  for  home  use  or  at  the  factory.  The 
fruit,  which  is  best  not  to  be  over  ripe,  and  which  should  be  free  from  all 
rotten  fruit  and  other  rubbish,  is  placed  in  a  steam-jacketed  kettle,  and  to 
every  1  fib.  of  fruit  not  less  than  three-quarters  of  a  pound  of  the  best  cane 
sugar  should  be  added.  The  fruit  is  then  rapidly  boiled  till  of  the  ri^t 
consistency — that  is  to  say,  will  keep  its  shape  if  up-ended  when  cold,  and 
then  poured  into  cans  or  glass  jars  and  coyered  down  at  onee  whilst  quite 
hot,  as,  in  order  to  prevent  mould  forming  on  the  fruit,  it  is  necessary  for  it 
to  be  perfectly  air-tight.  If  not  sufficiently  boiled,  the  fruit  is  apt  to  ferment, 
so  it  is  always  best  to  thoroughly  cook  it.  When  using  cans,  those  holding 
about  1  fb.  are  used,  and  the  size  is  about  2i  inches  in  diameter  by  3i  inches 
high,  and  when  using  glass,  1-fib.  jars  are  generally  used,  which  are  either 
corked  or  tied  down  with  parchment-paper ;  but  whatever  material  is  used 
to  cover  the  jam,  it  is  absolutely  necessary,  if  the  jam  is  to  keep  well,  that  it 
be  perfectly  air-tight.  When  jam  is  made  for  home  consumption,  and  steam- 
jacketed  boilers  are  not  available,  cook  the  fruit  in  shallow,  wide  vessels, 
either  of  copper  or  iron,  lined  with  enamel,  over  a  dow  fire,  stirring  con- 
stantly to  prevent  burning,  and  removing  all  impurities  that  rise  to  the 
surface  in  the  form  of  scum.  Always  use  the  best  cane  sugar — ^confectioners' 
crystals  is  about  the  best — as  the  jam  will  be  clearer,  firmer,  and  keep  better 
than  that  made  from  a  cheaper  and  inferior  sugax . 

Jelly-making^. 

Take  the  whole  fruit,  slice  it,  and  place  it  in  a  steam-jacketed  kettle  or 
large  preserving  pan,  taking  care  that  it  is  either  of  copper  or  lined  with 
enamel,  the  latter  being  preferable ;  place  a  little  water  over  the  fruit  to 
prevent  burning  and  slowly  raise  the  heat  to  the  boiling-point  so  that  the 
juice  of  the  fruit  may  be  readily  extracted,  when  it  is  strained  ofF  and  filtered, 
so  that  it  is  quite  clear.  To  every  pint  of  juice  now  add  1  ft.  of  best  confec- 
tioners' sugar,  place  the  whole  in  the  preserving  pan  or  steam-jacketed  kettle 
and  boil  gently  till  a  small  portion  jellies  on  cooling,  when  it  is  ready  for 
putting  up  in  glass  or  tins. 

During  the  boiling  the  jelly  should  be  caref  ullv  skimmed  so  as  to  remove 
any  extraneous  matter,  as  if'  this  is  neglected  tlie  jelly  will  not  be  clear. 
Absolute  cleanliness  in  all  the  utensils  and  the  use  of  nothing  but  the  best 
sugar  are  the  great  secrets  in  making  not  only  apple  jelly,  but  also  all  other 
fruit  jellies  and  jams. 

In  order  to  dispose  of  our  fruit  to  the  best  advantage,  there  should  be 
co-operation  amongst  fruit-growers.  Attention  must  also  be  paid  to  the 
establiahment  of  centrally  located  packing,  curing,  canning,  and  drying 
establishments,  where  the  fruit  will  be  properly  graded  and  put  to  the  use 
that  it  is  best  suited  for  ;  thus^  fruit  that  is  best  adapted  for  the  local  fruit 
trade  will  be  consumed  fresh,  that  best  adapted  for  export  will  be  exported, 
that  suitable  for  canning  or  drying  will  be  canned  or  dried,  and  that  suitable 
for  pulp  jam  or  jelly  will  be  so  utilised. 

Such  establishments  should  be  adapted  to  the  requirements  of  the  district 
where  they  are  erected,  and  shoulil  be  worked,  as  far  as  possible,  on  co- 
operative Unes.    They  will  require  to  be  run  by  thoroughly  competent  men, 
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who  must  be  experts  in  the  busineBs,  and  who  will  put  up  the  fruit  in  the 
best  possible  manner.  It  is  of  the  greatest  importance  that  the  quality  of 
the  output  should  be  of  the  highest  grade,  and  that  this  standard  of  excellence 
be  maintained,  as  unless  this  is  done  the  establishment  will  be  a  failure. 
Such  establishments  can  handle  the  fruit  cheaper,  better,  and  much  more 
expeditiously  than  private  growers,  and  the^  have  the  advantage  of  being 
able  to  put  up  the  fruit,  whether  fresh,  dned,  canned,  or  otherwise,  of  a 
uniform  standard  quality,  and  to  maintain  the  standard — a  matter  of  the 
greatest  importance  when  selling  the  produce. 

Every  fruit-grower  should  put  up  all  the  fruit  he  requires  for  home  con- 
sumption, as  this  is  easily  and  inexpensively  done,  but  the  average  fruit- 
grower is  not  adv5.8ed  to  go  in  for  canning  or  jam-making  on  an  extensive 
scale,  as  it  is  felt  the  result  will,  in  many  cases,  be  very  far  from  satis- 
factory ;  rather  join  together  and  get  a  really  good  man,  who  thoroughly 
understands  the  business,  and  who  can  turn  out  a  first-class  article.  In 
conclusion,  it  may  be  said  the  secret  of  successful  fruit-growing  is  thorough- 
ness ;  nothing  will  paj  to  do  ill  that  will  not  pay  very  much  better  for  doing 
properly.  Choose  suitable  soil ;  prepare  the  land  properly ;  plant  your  trees 
well ;  plant  nothing  unless  it  will  grow  to  perfection,  and  only  plant  few 
varieties.  Look  after  your  orchard  thoroughly ;  cultivate  it  well ;  prune  it 
well ;  thin  heavy  crops,  and  keep  down  all  diseases,  and  when  your  orchard 
has  come  to  bearing  you  will  have  good  fruit,  which,  if  carefully  handled, 
well  and  honestly  packed,  will  sell  well  in  any  market,  no  matter  whether  it 
18  fresh,  dried,  canned,  or  otherwise.  Fruit-growing  conducted  on  these 
lines  will  pay  well,  but  the  days  of  growing  rubbish  at  a  profit  are  past. 


INSECT  AND  PUNGUS  DISEASES  OF  ERUIT- 
TREES  AND  THEIR  REMEDIES, 

OoicPiLBD  BY  Mkbses.  ALLEN,  BLUNNO,  FROaaATT,  and  GUTHRIE. 


The  Apple-tree. 
A.— Insect  Pests. 

(1.)  Codlin  moth  (Carpocapsa  pomonella,  Linn.). 
Description  and  Life  History, 

This  moth  is  of  a  general  greyish-brown  colour,  with  the  tips  of  the  fore 
wings  marked  with  several  bronze  or  copper-coloured  bands  forming  a 
rounded  metallic-tinted  patch,  that  gives  it  a  very  distinctive  appearance. 
The  usual  habit  of  the  moth  in  the  daytime  is  to  rest  with  its  wings  folded 
over  its  body,  so  that  it  is  seldom  seen  by  an  orchardist,  for  its  dull  colour 
assimilates  with  the  surrounding  bark,  while  its  small  size,  about  half  an  inch 
in  length  when  at  rest,  and  not  more  than  an  inch  across  its  outspread  wings, 
enables  it  to  escape  detection. 

The  first  brood  of  moths  emerge  just  about  the  time  when  the  apple-trees 
bnrst  into  bloom.  They  lay  their  eggs  upon  any  part  of  the  fruit  or  even 
foliage  of  the  tree ;  but  when  the  grubs  emerge  they,  with  few  exceptions, 
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crftwl  towards  the  calyx  eye  of  the  fruit  before  they  commence  to  feed, 
•ometimes  feeding  for  a  day  or  two  in  this  cavity  before  they  bore  into  the 
apple.  The  grubs  growing  with  the  fruit  are  fully  developed  when  the  apples 
are  not  more  than  a  quarter  grown  ;  then  they  eat  their  way  out  through  the 
side  of  the  fruit,  and  if  the  apple  does  not  fall  during  the  process  (which  is 
frequently  the  case),  the  codlin  moth  grub  spins  a  silken  thread  and  lets 
itself  down  to  the  ground.  It  immediately  crawls  away  and  up  the  first  tree 
trunk  it  comes  across,  forms  a  fine  silken  cocoon  m  the  first  suitable  shelter 
it  can  find,  and  changes  into  the  second  or  chrysalid  state.     If  these  chrysa- 


m 


Grub. 


Moth. 


lids  are  left  undisturbed,  the  moths  (No.  2  brood)  will  breed  out  in  from  a 
week  to  ten  days'  time,  the  time  depending  much  on  the  warmth  and  season 
of  the  year.  These  moths  are  not  particular  where  they  lay  their  eggs,  nor 
are  the  freshly-hatched  grubs  so  particular  where  they  gnaw  their  way  into 
the  apple ;  and  though  many  of  tnem  make  for  the  calyx,  others  will  enter 
througii  the  side,  where  two  apples  are  growing  close  together,  or  where  a  leaf 


Fruit  ottooked. 


is  touching  the  fruit.  With  a  dry,  warm  summer,  a  third  brood,  with  exactly 
the  same  habits,  attacks  some  of  the  late  apples  ;  the  last,  or  winter,  brood 
do  not  pupate  like  the  former  ones  as  soon  as  they  find  a  crevice,  but 
remain  hidden  through  the  winter  in  the  grub  form,  only  turning  into  chry- 
salids  a  week  or  two  before  they  are  ready  to  emerge  with  the  bursting  of 
the  apple  bloom. 

TBEATMEITT. 

The  destruction  of  the  pest,  now  that  we  know  its  life-history,  is  simple. 
The  first  object  is  to  destroy  the  young  grubs  before  they  enter  the  apple ; 
and,  failing  this,  to  destroy  all  those  that  escape  from  the  fruit  before  they 
can  reach  the  moth  stage.  Each  female  moth  is  capable  of  laying  up  to  eighty 
eggs,  so  that  every  pair  of  grubs  killed  means  a  great  gain  in  fighting  the 
succeeding  generations. 
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(a)  Spraying. 

The  first  remedy  i'b  spraying  with  Paris  green,  and  this  should  be  done  a» 
poon  as  the  petals  fall  from  the  calyx  of  the  young  fruit;  for  this  is  then 
(>r)en,  and  the  poison  lodges  in  the  cavity.  In  most  apples,  and  some  pears, 
the  sepals  of  the  calyx  close  up  over  the  cavity  in  about  ten  days*  time,  so 
that  after  this  date  it  is  too  late  to  spray ;  and  some  of  the  latest  authorities 
Bay  that  one  spraying,  if  thoroughly  done  before  the  closing  of  the  calyx  (if 
no  rain  come  in  the  interval,  when  it  should  be  repeated),  is  quite  sufficient 
to  destroy  the  first  brood. 

Directions  for  preparing  Paris  Green  for  spraying. 

Formula : — 1  lb.  Paris  green. 

1  lb.  fresh-slacked  lime. 
180  gallons  water. 

Mix  the*  Paris  green  with  a  little  water,  so  as  to  make  a  paste,  m  if 
preparing  mustard ;  strain,  and  add  the  lime ;  keep  the  whole  well  stirred 
up  and  thoroughly  mixed  all  the  time  the  sprayer  is  working.  When 
Bmaller  quantities  are  required,  1  oz.  of  Paris  green  to  10  gallons  of  water 
giveiB  the  requisite  strength.  8ome  people  add  a  pint  of  treacle,  or  3  lb.  of 
soft  soap,  to  the  180  gallons  when  spraying  for  vice-moth  or  other  foliage* 
eating  insects,  as  the  Paris  green  then  sticks  better  to  the  leaves ;  and  either 
of  these  additions  could  be  used  when  spraying  pears  for  codlin  moth,  as  in 
Bome  species  the  calyx  remains  open  much  longer  than  in  the  apple. 

The  object  of  the  spraying  is  to  deposit  the  poison  on  the  fruit,  and  parti- 
cularly in  the  calyx,  so  that  the  young  grubs  eat  it  and  die  before  they  enter 
the  fruit. 

Paris  green  is  excessively  poisonous,  and  must  be  handled  with  caution. 
There  are  two,  perhaps  more,  grades  of  Paris  green  in  the  market.  One  of 
these  is  mixed  with  sulphate  of  baryta,  and  is  sold  for  use  as  a  pigment.  Be 
sure,  therefore,  to  ask  tor  pure  Paris  green  for  spraying  purposes. 

The  addition  of  baryta  can  hardly  be  called  an  adulteration,  as  it  is  added 
to  give  "  body"  to  the  pigment ;  but  it  renders  it  less  effective  as  a  spray. 

Sulphate  of  baryta  is  white,  and  can  often  be  recognised  by  simply  crush- 
ing any  lumps  present. 

Tests  for  Paris  Oreen, 

Paris  green  is  a  light  green  powder.  It  contains  copper  and  arsenic,  and 
is  an  arsenite  of  copper.  It  does  not  dissolve  in  water,  but  when  pure  dis- 
solves  readily  in  any  common  acid,  or  in  ammonia,  with  the  latter  forming 
the  dark  blue  colour  characteristic  of  salts  of  copper.  When  either  acids  or 
ammonia  are  used,  any  sulphate  of  baryta  present  can  be  at  once  detected, 
as  it  will  remain  undissolved  in  the  form  of  a  heavy  white  powder. 

(b)  Bandaging, 

The  second  remedy  for  the  destruction  of  codlin  moth  is  bandaging,  and 
this  is  done  to  trap  the  full-grown  grubs  that  crawl  up  the  tree  trunk  to 
find  a  place  of  safety  in  which  to  spin  their  cocoons.  The  bandage,  if  pro- 
perly placed,  fills  a  long-felt  want  to  the  grubs,  and  on  finding  it  in  their 
path  they  invariably  pupate  in  its  folds.  A  strip  of  old  bagging,  heaaian, 
blanket,  or  such-like  material,  12  to  16  inches  in  width,  and  long  enough  to 
go  right  round  the  tree  trunk  and  overlap  at  the  ends,  is  wrapped  round  the 
tree  about  a  foot  above  the  ground,  and  tightly  tied  round  the  centre  with  a 
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string  or  rope,  and  the  upper  half  of  the  band  turned  down  over  the  lower 
half.  Where  the.  trees  are  very  badly  infested  with  Rrubs,  it  will  be  found 
advisable  to  put  a  second  bandage  round  the  trunk  a  foot  above  the  other. 

These  bandages  should  be  placed  on  every  tree  in  the  first  week  in 
November,  and  should  be  examined  every  week,  all  the  grubs  and  pupsB 
killed,  and  then  re-tied. 

Windfalls  should  be  always  gathered  up  and  destroyed.  Where  the  trees 
are  large,  with  much  rough  bark,  they  should  be  scraped  in  the  winter  with 
a  blunt  knife  or  piece  of  hoop-iron,  so  that  the  hiding-places  of  the  grubs 
are  still  further  reduced. 

The  whole  of  this  treatment  is  very  simple,  and  costs  very  little  in  money ; 
yet,  wherever  it  is  carried  out,  it  will  give  the  orchardist  75  per  cent,  of 
clean  apples  where  before  he  did  not  have  25  per  cent.,  and  this  even  in 
spite  of  dirty  orchards  close  by,  for  the  codlin  moth  is  a  weak  flyer,  and  does 
not  travel  far  in  its  perfect  state. 

(2.)  Mussel  Scale  (Mytilaspis  pomorum,  Bouche). 
Description  and  Life  History. 

This  is  a  very  common  pest  in  the  apple  orchards  of  New  South  Wales. 
When  fully  developed,  the  slender  brown  scales — not  unlike  a  tiny  mussel* 


HusMl  Scale,  upper  tide,  much  enlaii^ed. 


Mussel  Scale,  under  aide,  much  enlafiped. 


shell — cover  the  remains  of  the  dried-up  female,  and  a  cluster  of  semi- 
transparent  eggs,  which  are  ready  to  hatch  and  crawl  out  as  soon  as  the 
warm  weather  ^ts  in,  will  be  found  on  turning  over  the  scale.  As  with 
other  scale  insects,  it  is  the  countless  numbers  of  these  minute  larvte^ 


Fruit  attacked. 


each  armed  with  a  sharp-pointed  tubular  sucking  mouth,  that,  stabbing 
the  bark  and  feediog  upon  the  sap,  and  afterwards  spreading  on  to  the 
leaves  and  fruit,  rob  the  tree  of  a  great  deal  of  its  life,  causing  the  bark 
to  be  diseased,  the  foliage  to  discolour,  and  the  fruit  to  become  unsightly, 
or  fall  off  before  it  ripens.      Apple-trees  badly  infested  with  mussel  scaW 
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have  the  bark  of  the  trunk  and  main  branches  apparently  roughened,  and 
when  carefully  examined  it  will  be  sden  that  this  roughness  is  caused  bj  the 


Wood  attacked. 


raised  backs  of  this  scale,  often  so  close  together  that  one  could  hardly  put 
a  knife  point  between  them. 

TREiiTMEirT. 

Experience  has  shown  that  the  best  time  to  fight  this  scale  is  in  the  winter 
months,  when  the  foliage  has  fallen,  and  the  life  of  the  trees  is  dormant ; 
and  lime,  sulphur,  and  salt  wash  is  one  of  the  best  remedies  to  use. 

Directions  Jbr  making  Limey  Sulphur^  and  Salt  Wash, 
Formula : — lime,  30  lb.  (fresh  slacked). 
Sulphur,  20  lb. 
Salt,  15  lb. 
Water,  60  gallons. 

Take  10  lb.  of  lime  and  20  lb.  sulphur,  and  boil  them  until  thoroughly 
dissolved,  then  add  the  rest  of  the  lime  and  the  salt  and  water  to  make 
60  gallons.     Strain  and  spray  when  rather  more  than  milk-warm. 

The  only  difficulty  likely  to  be  experienced  in  making  up  this  mixture  is 
in  getting  the  sulphur  thoroughly  incorporated.  To  do  this  requires 
continuous  boiling,  with  constant  stirring,  until  the  liquid  is  of  a  deep 
yellow  colour.  If  it  is  feasible,  the  sulphur  should  be  first  ground  up  with 
a  small  quantity  of  water  into  a  paste,  in  the  same  way  that  mustard  is 
made,  so  that  the  grains  of  sulphur  may  be  thoroughly  wetted.  This  will 
greatly  hasten  the  process,  and  if  as  much  as  20  lb.  of  sulphur  is  to  be  used, 
this  may  be  ^und  up  a  little  at  a  time  in  a  largish  mortar  and  added  to  the 
boiling  solution. 

The  best  thing  to  use  for  boiling  this  mixture  in  is  an  enamelled  vessel. 
If  only  a  small  quantity  is  made  at  a  time,  an  ordinary  enamelled  preserving 
pan  is  the  very  best  kind  of  vessel.  In  the  absence  of  these,  an  iron  vessel 
or  an  ordinary  oil-drum  may  be  used.     On  no  account  use  copper  vessels. 

The  actual  manner  in  which  the  ingredients  are  added  does  not  matter. 
It  will  be  found  best  to  slack  the  lime  on  a  board  in  preference  to  slacking 
it  in  the  vessels.     Hot  water  is  not  necessary  for  slacking  it. 

The  main  point  is  that  the  lime  and  sulphur  should  be  well  mixed  and 
thoroughly  boiled  together. 

The  action  of  this  spray  is  to  smother  and  destroy  the  scale  and  eggs. 
Some  people  scrub  the  bark  of  the  trunk  and  main  branches  with  a  brush 
before  spraying  them  with  this  wash. 


Digitized  byCjOOQlC 


Fruit  Culture. 


331 


(3.)  Woolly Aphit,orAmeincan Apple SUqht {SchizoneurtklamgeTA^'HA^ 
Description  and  Life  Hietory, 
This  pest  is  generally  noticeable  by  the  mass  of  white  flocculent  matter 
produced  by  the  insects,  which  comes  off  on  one*s  hands  or  clothes  when 

touched ;  but  this  secretion  only  forms  a  pro- 
tective covering  to  the  small  lead-coloured 
aphides  that  cluster  together  in  numbers  in 
each  crack  or  crevice  on  the  tree.     They  first 


Woolly  Aphis. 

appear  on  the  roots,  produced  from  eggs  that 

have  been  deposited  there  by  a  former  brood 

of  females,  and  if  unnoticed  cause  the  roots 

to  become  gnarled  and  distorted  into  lumps. 

They  then  crawl  up  the  tree,  gradually  get- 

wooiiy  Aphis.  ting  all  over  it,  take  up  their  abode  in  any 

crack  or  hole  in  the  bark,  and  by  the  irritation  caused  by  their  sharp-sucking 

mouths,  cause  unsightly  excrescences  to  form  on  the  bark,  soon  spoiling  the  tree. 
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TBEATHBIVT. 

The  first  consideration  when  planting  young  apple-trees  in  new  ground  is 
to  plant  only  blight-proof  stock,  see  that  their  roots  are  clean,  and,  to  make 
more  certain,  it  is  advisable  to  dip  their  roots  into  a  decoetion  of  tobacco- 
water.  Bat  in  nearly  every  old  apple  orchard  the  ground  is  more  or  leas 
infested  with  the  eggs  or  larva  of  woolly  aphis.  In  an  old  orchard  the  beat 
method  to  kill  this  pest  is  to  start  on  the  roots,  and  afterwards  spray 
the  tree. 

(a)  Infection  with  Bisulphide  of  Carbon, 

Bisulphide  of  carbon  is  a  volatile  liquid  with  a  very  disagreeable  smell, 
and  very  inflammable.  It  must  therefore  be  kept  in  a  cool  place,  well  corked, 
and  no  light,  sparks  from  pipes,  <&c.,  allowed  to  come  near  it. 

Two  injections  of  1  oz.  each  into  the  ground  2  feet  from  the  tree.  After 
an  interval  of  five  days  inject  another  2  oz.  in  10  yards  square  round  the 
tree  in  doses  of  5  grams  per  square  yard.  Of  course,  this  treatment  could 
only  be  carried  out  in  large  apple  orchards,  and  a  Vermorel  Injector  (as  used 
in  the  treatment  of  vines  infested  with  phylloxera)  should  be  used  to  obtain 
the  exact  quantities. 

{b)  Tobacco, 

Take  3  to  5  lb.  of  waste  tobacco  well  dried  and  ground  up,  according  to 
the  size  of  the  tree,  and  after  throwing  back  the  earth  from  round  the  trunk 
and  removing  3  inches  of  soil  for  about  3  feet  round  the  tree,  spread  the 
tobacco  evenly  over  the  exposed  roots  and  round  the  main  trunk.  Then 
throw  back  the  earth,  and  when  the  winter  rains  set  in  the  poison  is  washed 
out  of  it,  and  destroys  the  aphis  upon  the  root^,  and  keeps  the  survivors 
from  coming  up  from  below. 

(c)  Killing  upon  Trunk  and  Branches. 

Spray  the  trees  with  strong  tobacco  wash  or  kerosene  emulsion  (hot)  when 
the  aphis  first  shows  upon  the  branches. 

Tobacco-wash  can  be  prepared  by  boiling  up  2  lb.  tobacco  with  6  sallona 
water  for  about  20  minutes ;  I  lb.  of  soft-soap  may  be  added  whilst  the 
decoction  is  proceeding.    AVhen  strained  the  mixture  is  ready  for  use. 

For  preparation  of  kerosene  emulsion,  see  Pear-leaf  Blister  Mite,  p.  34b5. 


(4.)  San  Jose  Scale  (Aspidiotus  perniciosus). 
Description  and  Life  History, 

This  scale  in  its  earlier  stages  is  one  of  the  most  difficult  species  to  detect, 
because  of  its  small  size  and  the  closeness  with  which  it  sticks  to  the  bark. 
In  January  and  February  the  small  yellow  larvaa  are  crawling  about  all  over 
the  tree,  but  are  not  visible  to  the  naked  eye  until  they  settle  down  and  form 
a  white  skin,  not  larger  than  a  pin's  point ;  as  time  goes  on  this  increaaea  in 
size  (but  the  full-grown  scale  is  only  yV  ^^  ^^  ^^^^  ^"  diameter),  and  is 
perfectly  round,  black,  with  a  yellow  spot  in  the  centre.  A  tree  badly 
infested  looks  as  though  the  bark  bad  been  covered  with  soot  and  ashes,  and 
is  quite  scurfy  \  if  this  is  rubbed  off  it  will  be  seen  that  the  bark  is  more  or 
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San  Jose  Scale  (Aspidiotus  perniciosus,  Comst.). 

A.  Adult  Female  (much  enlargedX  after  Howard.    Adult  Female,  Anal  Segment  (highly  magnifl9(!()/MW  Howard. 

B.  Stem  of  Apple-tree  thickly  covered  with  Adult  Female  Scales  (enlarged  originalX 

C.  Lady-hird  Beetle  (Khizobiua  debelie,  Blackb.,  enlarged),  found  feeding  upon  acale  in  orchard,  Berowra,  N.8.W. 
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FRUIT   MAGGOT   FLY   {TephHtis  Tryoni,  Frogg). 

6.  Month  parts,  viewed  from  beneath.  Hooks  DS'*^  ^^ 
showing  in  the  centre  (magnified 53  time*) 

7.  Anal  Segment  (magnified  87  times). 

8.  Tubercle  on  under-surfaoe  of  Anal  Segment  {rati- 
nifled  60  times). 


1.  Perfect  Ply,  riewed  from  above, 
la.  Perfect  Fly  (natural  sise). 

2.  Perfect  Fly,  side  view  (much  enlarged). 

3.  Larva  (magnified  5  times). 

4.  Pupa  (magnitted  7  times). 

5.  Showing  homv  mouth-parts  of  Larva  (magnified  88 

times). 
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leifl  corroded  and  stained  with  a  rastj  red.  When  badl^  attacked  the  young 
scale  spreads  into  the  foliage  and  frait,  producing  a  little  carmine  spot,  of 
which  they  form  the  central  dot,  and  when  upon  the  fruit  they  generally 
form  a  ring  round  the  eye  of  the  apple,  which  gives  it  a  very  striking 
appearance.  The  scale  is  one  of  the  most  destructive  pests  known,  and, 
when  neglected,  will  in  a  few  years  destroy  the  trees  attacKed. 


TBSA.TMEVT. 

It  has  been  found  in  America  that  the  effects  of  different  sprays  vary 
considerably  under  different  conditions  of  climate ;  and,  while  in  the  warmer 
districts  of  California  the  pest  is  checked  with  one  spray,  in  the  eastern  states 
it  is  much  more  difficult  to  deal  with.  In  this  country  it  seems  to  take 
several  years  to  make  a  start,  but,  when  once  established,  spreads  very  rapidly. 

Directions  for  making  Resin-wash  for  both  Summer  and  Winter  Spraying. 

Formula : — 6  lb.  caustic  soda. 
15  lb.  resin. 
3  pints  fish  oil. 
10  gallons  of  water. 

Boil  the  water,  add  the  soda,  grind  up  the  resin  and  sprinkle  in  (as  if 
making  porridge),  stirring  well  at  the  same  time ;  then  add  the  fish  oil,  and 
boil  well  until  thoroughly  mixed  and  of  a  rich  brown  colour. 

When  ready  to  use,  add  10  gallons  of  water  (hot  or  partly  warm)  to  each 
gallon  of  mixture,  making  about  100  gallons  of  spray.  This  is  best  sprayed 
on  pretty  warm,  and  the  spraying  should  be  repeated  after  an  interval  of 
about  three  weeks. 


(5.)  Fruit  Maggot-Fly  (Tephritis  Tryoni,  Proggatt). 
Description  and  Life  History, 

This  insect  pest  causes  a  great  deal  of  damage  to  apples  and  pears  in  the 
New  England  districts,  and  though  it  attacks  a  great  number  of  other  fruits, 
in  the  neighbourhood  of  Sydney  it  seems  to  chiefly  confine  its  attention  to 
peaches,  nectariDes  and  oranges. 

The  perfect  fly  is  a  small  yellow-tinted  insect,  not  as  large  as  the  common 
house  fly,  with  a  wasp-shaped  body  and  drooping  wings  when  resting;  but  as 
the  fly  is  seldom  seen  in  the  orchards,  a  detailed  description  is  unnecessary. 
The  female  is  armed  with  a  slender  needle-like  ovipositor  with  which  she 
pierces  the  skin  of  the  fruit  and  deposits  from  one  to  ten  eggs.  These  eggs, 
on  hatching,  produce  slender  white  maggots,  narrowest  at  tne  head,  broadest 
at  the  tip  of  the  body ;  the  mouth  is  armed  with  a  pair  of  curious  hooked 
jaws,  ana  when  taken  out  and  laid  upon  a  dry  surface  can  jump  or  spring  to 
a  considerable  distance  after  the  manner  of  a  cheese  mite.  The  maggots 
alwavs  feed  towards  the  centre  of  the  fruit  and  soon  cause  the  fruit  to  decay 
and  tall  to  the  ground;  but,  unlike  the  codlin  moth,  they  do  not  leave  the 
fruit  as  soon  as  it  falls,  but  remain  often  until  it  is  quite  putrid,  changing 
to  chrysalids  in  the  earth,  from  which  a  fresh  brood  will  again  issue  in  a 
few  weeks  if  not  destroyed.    The  last  brood  of  maggots  remain  in  the 
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chrjsalid  state  throagb  the  winter  months  and  carrj  on  the  work  of  destruc- 
tion into  the  following  season.     (See  plate.) 

TBEATMEITT. 

It  will  at  once  be  seen  that  spraying  is  useless  to  kill  the  maggots  feeding 
beneath  the  skin  of  the  fruit.  The  perfect  fly  does  not  require  much  food, 
and  the  chief  aim  of  her  life  is  to  deposit  her  eggs  in  fruit  upon  which  the 
young  can  exist.  We  must  therefore  try  chiefly  to  protect  the  fresh  crops 
by  preTentiDg  the  maggots  reaching  their  perfect  or  fly  state. 

All  fruit  which  is  seen  to  have  any  signs  of  their  presence,  either  upon 
the  tree  or  the  ground,  should  be  collected  and  destroyed,  either  by  boiling, 
burning,  or  burying  in  the  ground.  The  first  is  to  be  recommended,  for 
nearly  every  orchardist  could  use  the  boiled  apples  for  feeding  pigs,  aod 
there  is  no  chance  of  anything  escaping  when  once  boiled.  When  the 
orchardist  has  some  pigs,  particularly  youug  ones,  he  could  not  do  better 
than  turn  them  into  the  orcbard,  where  they  would  not  only  eat  up  all  the 
fallen  fruit,  but  by  rooting  up  the  surface  expose  the  chrysalis  of  the  fly 
which  either  the  weather  or  the  insectivorous  birds  would  have  a  much 
better  chance  of  getting  at.  The  practice  of  running  pigs,  though  not 
generally  to  be  recommended,  has  been  tried  with  excellent  results  in  some 
of  the  large  apple  orchards  of  New  England,  where  this  pest  was  very  bad 
last  year.  Of  course  in  many  of  the  smaller  orchards  of  mixed  fruits  pigs 
would  do  too  much  damage ;  but  in  these  a  careful  grower  would  have  little 
trouble  in  collecting  and  destroying  all  damaged  fruit.  Keeping  fowls  in 
the  orchard  is  also  recommended,  and  where  fruit  fly  has  been  bad  in  the 
summer,  fowls  running  over  the  ground  during  the  winter  will  scratch  up 
and  destroy  many  chrysalids  of  this  and  other  destructive  insects,  such  aa 
codlin  moth  gruos,  which  are  never  xerj  deep  beneath  the  surface  of  the 
ground,  or  are  hidden  under  loose  bark. 

Where  fruit  fly  is  found  every  orchardist  should  do  his  utmost  to  destroy 
every  maggot,  both  for  his  own  and  his  neighbour's  sake,  for  every  pair 
that  reach  the  fly  state  are  able  to  destroy  an  amazing  amount  of  fruit,  and 
spread  the  pest  all  over  the  country. 

(6.)  Apple-root  Weevil  (Leptops  Hopei). 
Deseription  and  Life  History. 

The  beetles  are  of  a  light-grey  colour,  but  their  wing  cases  are  really 
dark- brown  beneath  a  coat  of  light-grey  scales  ;  consequently  as  the  season 
advances  the  outer  scales  rub  off,  and  the  beetles  vary  much  in  colour.  The 
male  beetle  is  not  more  than  half  an  inch  in  length,  whereas  the  female  is 
often  a  third  longer,  with  the  body  very  much  larger.  They  have  the  head 
produced  into  the  usual  elongated  snout  characteristic  of  the  weevil,  with 
the  short-elbowed  antennae  standing  out  on  either  side,  and  sharp-flattened 
teeth  situated  at  the  tip  of  the  snout.  Portunately  their  wings  are  aborted 
and  they  cannot  fly,  so  can  only  get  on  the  trees  by  crawling. 

The  beetle  lays  her  eggs  (about  forty  in  number)  on  a  leaf,  and  with  some 
gummy  secretion  turns  the  other  half  of  the  leaf  over,  and  gums  them 
together.  The  grubs  soon  hatch  out  and  crawl  down  to  the  ground,  gnawing 
furrows  out  of  the  roots  of  the  trees,  and  finally  pupating  in  one  of  these 
furrows  in  a  loose  cocoon  formed  of  bits  of  gnawed  wood. 

The  ravages  of  these  grubs  on  the  roots  of  the  apple-trees  in  Victoria 
some  years  ago  caused  the  death  of  a  great  number  of  trees,  and  this  beetle 
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18  eepecially  included  in  the  iDJurious  insects  in  the  Vegetation  Diseases  Act 
in  force  in  that  colony. 

Here  it  has  not  been  found  such  a  pest  upon  apple  trees ;  but  it  is  a 
serious  trouble  to  yignerons,  the  perfect  beetles  eating  out  the  bud  of  the 
Tines  just  as  they  are  bursting. 

TBEATMEHT. 

When  a  valuable  tree  is  affected,  it  would  pay  to  open  out  the  ground  as 
recommended  for  woolly  aphis  either  with  bi-sulphide  of  carbon  or  tobacco 
dust,  as  these  grubs  do  not  live  in  the  interior  of  the  roots  but  gnaw  the 
outside. 

In  this  Colony  hand-picking  has  been  found  to  be  8u£5cient;  and  as  the 
beetles  cannot  fly,  in  a  well-kept  orchard  where  the  drooping  branches  of 
the  trees  do  not  touch  the  ground,  small  tin  collars  like  iuYerted  funnels 
have  been  used  like  codlin  moth  bandages  round  the  trunks  of  the  trees. 
The  beetles,  trying  to  climb  up  to  feed  and' deposit  their  eggs  upon  the 
foliage,  are  stopp^  by  this  barrier,  and  are  very  easily  collected  without 
the  trouble  of  nunting  all  over  the  tree. 

(7.)  The  Dry-apple  Beetle  (Metadoticns  pestilans,  Olliff). 

Description  and  Life  History, 

This  is  a  curious  little  beetle,  just  described  by  Mr.  C.  French  in  Victoria 
as  a  destroyer  of  apples,  and  we  have  on  several  occasions  received  apples 
attacked  by  these  pests  iu  New  South  Wales. 

They  are  short  thick-set  little  creatures,  hardly  the  third  of  an  inch  in 
length,  with  the  thorax  and  head  forming  a  broad  angle  in  front,  the  eyes 
large,  and  the  antenn®  long,  formed  of  a  number  of  short  joints,  the 
terminal  ones  forming  a  swollen  or  club-like  tip.  When  first  bred  out  they 
are  covered  with  a  greyish  tint ;  but  as  tbis  bloom  wears  off  they  assume  a 
much  browner  colour,  the  brown  ridges  upon  the  wing-covers  standing  out 
distinctly.  The  structure  of  their  legs  is  very  peculiar,  the  fore  pair  being 
very  long,  with  the  tarsal  joints  of  the  male  very  broad  and  flattened. 
Owing  to  the  difference  in  the  length  of  their  legs  they  have  a  curious  jerky 
way  of  walking,  and  can  also  jump  in  a  remarkable  manner. 

They  deposit  their  eggs  upon  the  apples,  the  small  white  legless  grubs 
feeding  within  the  fruit,  which  gradually  dries  up  and  remains  hanging  upon 
the  tree  after  the  rest  have  fallen  or  been  gathered. 

The  G-overnment  Entomologist  has  bred  this  beetle  from  the  woody 
excrescences  common  upon  the  black  wattle  (^Acacia  decurrens) — which  is 
probably  their  natural  food — from  which  they  have  found  their  way  to  the 
apple -trees. 

TBEA.TMEKT. 

All  the  dead  and  dry  apples  remaining  upon  the  trees  after  the  foliage 
has  fallen,  and  any  left  uncfer  the  trees,  should  be  collected  and  burnt,  in 
order  to  destroy  the  enclosed  larTie. 

(8.)  The  Light'lroum  Apple-moth  (Cacaecia  responsina — C.  postvittana, 

Walk.). 

This  is  another  small  moth,  said  by  French  to  be  very  destructive  to  apples 
in  Victoria,  with  similar  habits  to  those  of  the  codlin  moth,  so  that  the  same 
remedies  are  effective. 
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The  Entomologist  is  not  personally  acqusinted  with  this  moth  as  a  pd^t, 
nor  does  he  think  it  does  much  harm  in  this  Colony.  It  is  somewhat  larger 
than  the  codlin  moth,  with  much  lighter-coloured  wings. 


(9.)  The  Australian  Silk-worm  Moth  (Antheraa  eucalypti,  Scott). 
Description  and  Life- History, 

The  caterpillars  of  this  fine  moth  in  their  native  state  feed  upon  the  foliage 
of  various  species  of  gum  trees,  but  within  the  last  few  years  the  moth  has 
taken  to  depositing  its  eggs  upon  the  pepper  trees  growing  in  the  gardens, 
and  also  upon  the  foliage  of  the  apple  trees,  which  the  young  caterpillars 
eat  readily. 

The  eggs  are  generally  laid  upon  the  leaves  in  twos  or  threes,  and  tiie 
young  caterpillars  are  dark  'coloured,  but  with  successive  moults  change  to 
the  bright  green  colour  of  the  f  ull*grown  larvae.  Each  segment  is  encircled 
with  reddish  tubercles  or  spines  that  are  tipped  with  blue,  and  are  still 
further  ornamented  with  a  tuft  of  small  yellow  spines,  the  latter,  however, 
hidden  when  at  rest.  They  attain  a  length  of  5  inches,  yet  in  spite  of  their 
size  are  hard  to  find  among  the  foliage.  They  pupate  in  December,  spinning 
a  hard  brown  silken  cocoon,  that  is  attached  to  a  twig  or  branch  of  their 
food  plant,  the  moth  emerging  in  April.  The  moths  vary  considerably  in 
colour  from  fawn  to  dark  reddish  brown,  and  measure  from  4  to  5  inches 
across  the  wings,  both  pair  of  which  are  marked  with  handsome  peacock- 
eyes,  and  the  male  has  beautiful  feather-like  antenna. 

TRKATMENT. 

Upon  small  trees  hand-picking  would  soon  clear  the  trees,  but  where 
larger  ones  are  attacked  spraying  would  have  to  be  resorted  to,  and  a  very 
effective  one  to  poison  the  foliage  would  be  1  ok.  of  Paris  green  to  160 
gallons  of  water,  well  mixed,  and  sprayed  lightly  over  the  trees. 


(10.)  The  Grey-streaked  Moth  (Prodenia  littoralis,  Boivd.). 
Description  and  Life  History, 

This  moth  deposits  her  eggs  in  clusters,  covered  with  down  from  the  tip 
of  her  body  upon  the  under  surface  of  the  leaves. 

The  young  grubs  feeding  upon  the  leaves  completely  cover  it,  and  soon 
eat  all  the  upper  surface  ;  but,  as  they  increase  in  size,  eat  the  whole  of  the 
leaf.  They  are  dull  olive  green  when  fiill  grown,  and  are  known  as 
**  climbing  cut-worms."  TLey  pupate  in  the  loose  soil  beneath  the  tree  and 
take  from  two  to  three  weeks  before  the  moths  emerge  from  the  chrysalids. 

The  moth  is  of  a  general  greyish  brown  colour,  with  a  number  of  silvery- 
lines  marbling  the  outer  half ;  the  hind  wings  are  silvery-grey  and  semi- 
transparent,  with  the  edges  finely  fringed. 

TBEATMENT. 

If  noticed  at  first,  it  is  easy  to  destroy  them  when  just  commencing  to 
devour  the  leaves ;  but  later  on  they  would  have  to  be  sprayed  with  Paris 
green,  in  the  same  proportions  as  the  silk-worm  moths. 
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R  Fnns^  Diseases. 

(1.)  Fotciery  Mildew  of  the  Apple  (Podosphsera  Kunzei,  Lot.)- 
Description  and  Life  History, 

Thift  difleade  does  a  great  deal  of 
damage  to  young  apple  trees,  especi- 
ally seedlings,  in  nurseries,  but  is  also 
not  uncommon  on  trees  several  years 
old. 

It  is  caused  by  a  fungus  growth 
upon  the  surface  of  the  leaves  and 
tender  branchlets,  in  the  form  of  a 
white  felt,  which  gives  rise  to  such  a 
quantity  of  spores  as  to  have  suggested 
the  name  of  "  powdery  mildew."  This 
is  sometimes  called  by  orchardiftta 
"sunburn"  or  "fire  blight,"  because 
the  leaves  often  dry  up  in  their  latter 
stages. 

TBEATMBIfT. 

Bordeaux  mixture  (for  preparation 
see  p.  340)  or  ammonuhcarbonate  of 
copper. 

DireeHonsfor  making  Ammonio- 
carbonate  of  Copper, 

Pormula — 

Copper  carbonate    ...     5  oz. 

Ammonia      3  pints. 

"Water  45  gallons. 

Make  a  paste  in  a  wooden  bucket  of 
the  carbonate  of  copper. and  a  little 
water.  Add  the  ammonia,  which  will 
dissolve  the  paste,  and  then  dilute  to 
45  eallons. 

The  first  application  should  be  made 
long  before  the  leaves  are  half  grown. 

Ab  this  fungus  belongs  to  the  Ery- 
nphea  group,  its  mycelium  spreads 
itself  over  the  surf aee  of  the  attacked 
organ,  and  resembles  the  o'idium  of  the 
vine,  which  also  belongs  to  the  same 
group.  On  this  account,  sulphur, 
which  has  been  found  so  e:ffective 
agmnst  oidiumy  ia  equally  effective 
against  powdery  mildew*  powdny  MUdew. 


Digitized  byCjOOQlC 


338  Fruit  Culture. 


(2.)  Bitter  Rot  or  Ripe  Rot  (GloBoepopium  versicolor,  B.  &  C.) 

Description  and  Life  History. 

Some  varieties  of  apples  are  much  more  subject  to  the  attacks  of  this 
disease  than  others.  It  geoerallj  appears  just  about  the  time  that  the  fruit 
begins  to  ripen. 

The  first  symptom  is  the  appearance  somewhere  on  the  surface  of  the  apple 
of  a  small  circular  brown  spot  which  rapidly  enlarges  and  assumes  various 


Bitter  Rot 

shades  of  brown,  the  different  shades  forming  concentric  rings  which  give  it 
a  very  distinctive  character. 

Within  four  or  five  days,  when  the  spot  has  reached  a  diameter  of  about  a 
quarter  of  an  inch,  the  pustules  burst  and  throw  out  a  light  salmon-coloured 
mass  of  spores.  At  this  stage  one  spot  may  contain  several  hundred  thou- 
sand spores,  while  as  the  disease  develops  they  increase  into  millions,  for  the 
diseased  spot  keeps  on  throwing  out  rings  of  pustules  until  the  whole  apple 
is  covered  and  rotten,  the  entire  process  requiring  about  a  fortnight  for 
completion. 

This  fungus  can  be  easily  propagated  on  other  fruits,  and  Dr.  Cobb  has 
noticed  it  upon  the  peach,  grape,  pear,  and  orange. 

The  fact  tnat  the  Gloeoitporium  versicolor  can  also  be  propagated  on  grapes 
shows  that  if  it  is  not  the  same  as  the  Gl<BOsporium  ampelophagum  (Sacc.) 
which  causes  the  black  spot  of  the  vine  grapes,  it  has  many  points  in  common 
with  it.     Both  belong  to  the  Melanconiea  group. 


TEEATMENT. 

As  prevention,  apply  a  winter  dressing  similar  to  that  recommended 
against  the  black  spot  of  the  vine  (see  page  879). 

Drain  the  ground  if  it  is  naturally  too  wet.  Por  summer  spraying  use 
Bordeaux  mixture  (for  preparation  see  under  Apple  Scab,  p.  840)  early  in 
the  period  of  vegetation,  and  keep  the  leaves  and  fruit  well^  protected ;  but 
if  fruits  have  been  already  attacked,  apply  a  dressing  of  sulphur  and  air 
slaked  lime  in  equal  parts. 

It  takes  the  name  of  bitter  rot  from  the  taste  that  the  disease  gives  to  the 
affected  apple. 

All  damaged  fruit  should  be  destroyed,  for,  if  they  are  not,  the  next  crop 
is  sure  to  suffer  from  the  spores  generated  upon  the  decaying  fruit.  Spray 
with  ammonia-carbonate  of  copper  (for  preparation  see  p.  387). 
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(3.)  Apple  Scab  *^  Tatmanian  Black  Spot "  (FuBicladium  dentriticum, 

Eckl.). 
Description  and  Life  History. 

This  is  one  of  the  commonest  apple  diseases,  and  does  a  great  amount  of 
damage  to  young  fruit,  particularly  for  about  a  month  after  the  fruit  has 
set. 


Apple  Scab. 


Scab  is  easily  recognised,  forming  dark  or  black-coloured  scabs  of  various 
sizes,  that  soon  spoil  the  look  of  the  apple  when  growing,  and  cause  an 
immense  number  to  fall  ofF  altogether. 
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It  is  a  fungoid  disease,  caused  by  the  preseaee  of  spores  known  as 
I'usicladium  dentriticum,  and  is  closely  allied,  if  not  identical,  with  the 
fungus  that  causes  pear-scab.  The  scars  upon  the  fruit  crack  as  the  fruit 
increases  in  size.  The  leaves  when  young  are  often  spotted  with  dark 
velvety  green  patches  of  the  fungus,  which  afterwards  dry  up  and  cause  the 
leaf  to  crack  and  break.  The  fungus  attacks  not  only  the  fruit  and  leaves, 
but  also  the  young  wood,  especially  that  of  certain  varieties.  Here  it  may 
pass  the  winter,  and  thus  be  ready  to  attack  the  new  leaves  and  fruit  as  soon 
as  they  appear. 

TREATMENT. 

Bemedies. — ^Whenever  practicable  destroy  affected  leaves  and  fruit  by  fire 
or  otherwise. 

Spray  with  ammonio-carbonate  of  copper  (for  preparation  see  under 
Powdery  Mildew,  p.  337),  or  Bordeaux  Mixture,  as  for  pear-scab.  Apply  as 
soon  as  buds  burst  into  leaf.  Spray  a  second  time  when' the  leaves  are 
about  half  grown.  This  should  check  it.  Should  the  season  be  wet, 
sprayings  should  be  applied  oftener,  so  as  to  have  the  leaves  and  fruits 
always  well  protected. 

Directions  for  Preparing  Bordeaux  Mixture, 

Pormula. — Copper  sulphate  (bluestone) 61b. 

Lime       ...         ...         ...         ...         ...         ...        4  lb. 

made  up  with  22  or  40  gallons  water,  according  to  the  season,  the  smaller 
proportion  being  the  winter  dressing. 

Copper  Solution, 

It  is  immaterial  whether  hot  or  cold  water  be  used  to  dissolve  the  blue- 
stone.  If  the  mixture  is  to  be  made  in  a  hurry  it  is  best  to  boil  the  copper 
sulphate  in  water.  If  there  is  plenty  of  time  use  cold  water ;  but  in  this 
case  the  bluestone  must  be  suspended  in  a  porous  bag  (bit  of  muslin  or 
sacking)  as  near  the  surface  of  the  water  as  possible.  If  the  copper  salt  is 
thrown  into  the  vessel,  and  water  poured  on  top  of  it,  it  will  not  cUssolve  in 
a  week.  When  suspended  as  described  it  should  dissolve  in  about  twenty- 
four  hours. 

The  sulphate  of  copper  solution  when  made  must  be  diluted  largely  before 
the  lime  solution  is  added  to  it.  This  is  a  very  important  point.  If  the 
copper  solution  is  too  strong  the  precipitate  formed  is  thick  and  heavy  and 
liable  to  clog  the  nozzle  of  the  spray-pump.  If  the  copper  solution  is  made 
by  dissolving  the  bluestone  in  a  small  quantity  of  hot  water  it  should  be 
diluted  to  20  gallons  before  adding  the  lime. 

Lime, 

The  lime,  which  should  be  freshly  burnt,  is  slacked  with  a  small  quantity 
of  water.  Slacking  on  a  board  is  to  be  recommended  rather  than  in  a  cask, 
because  if  the  lime  is  really  freshly  burnt  there  will  be  considerable  heat 
evolved,  and  the  barrel  may  suffer.  Place  the  whole  of  the  lime  on  a  board, 
and  pour  over  it  about  3  or  4  pints  water.  The  lime,  if  it  is  good,  should 
become  very  hot,  crack  asunder,  give  off  a  quantity  of  steam,  and  finally 
crumble  into  a  fiLne,  white  powder.    This  is  now  emptied  into  a  barrel  and 
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water  added.  It  is  not  an  easj  matter  to  make  the  whole  of  the  lime  into  a 
wash.  It  cannot  be  done  by  simply  stirring  about  with  a  stick.  The  best 
way  is  to  nse  a  shallow  tub,  so  that  the  lime  may  be  pounded  up  with  the 
water,  all  the  lumps  being  broken  up.  Allow  to  settle,  and  pour  off  the 
milky  solution  through  a  strainer  if  any  lumps  are  present  (into  the  copper 
sulphate  if  you  like,  or  into  another  barrel) ,  and  aod  more  water,  repeating 
the  pounding  until  all  the  lumps  have  disappeared. 

Mixing, 

The  mixture  must  be  made  by  pnuring  the  lime-water  into  the  copper 
•olution,  and  not  by  adding  the  copper  solution  to  the  lime*water. 

The  proportions  offhe  Ingredients, 

The  proportions  above  given  provide  ample  lime  to  more  than  neutralise 
all  the  copper  sulphate ;  in  fact,  there  is  more  than  twice  the  quantity 
required  to  convert  the  copper  into  the  hydrate,  provided,  firstly,  that  thie 
lime  is  pure  ;  secondly,  that  it  is  freshly  burnt ;  and  thirdly,  that  the  lime  ia 
really  ail  made  into  wash. 

With  regard  to  the  latter  point,  instructions  have  never  been  given,  and  in 
many  cases  not  more  than  quarter  or  half  the  quantity  of  lime  recommended 
becomes  finally  combined  with  the  copper. 

If,  in  addition  to  this,  the  lime  is  not  pure,  and  has  been  burnt  some  time 
before  being  used,  it  may  quite  easily  happen  that  instead  of  the  above 
quantities  of  lime  being  in  excess  of  what  is  required,  they  may  be  altogether 
insufficient  for  the  purpose,  and  that  the  solution  may  contain  free  copper 
sulphate.  Assuming  that  free  copper  sulphate,  even  in  small  quantities, 
does  "  burn  "  the  foliage,  and  that  it  is  undesirable  to  have  any  in  the 
mixture  on  this  account,  it  appears  preferable  to  have  no  fixed  quantity  of 
lime,  but  simply  to  have  a  definite  quantitv  of  copper,,  and  to  add  the  lime 
until  the  copper  is  neutralised.  This  is  the  plan  recommended  in  the  latest 
Bulletins  of  the  United  States  Department,  and  is  described  in  detail  by 
Dr.  Cobb  in  his  Letters  on  the  Diseases  of  Plants, 

In  order  to  know  when  the  copper  sulphate  is  destroyed,  the  readiest  teat 
is  ferrocyanide  of  potassium ;  but  it  is  important  to  remember  that  at  a 
certain  point  ferrocyanide  ceases  to  give  the  characteristic  colouration  (in 
such  a  solution  as  we  are  dealing  with),  although  there  is  still  unaltered 
copper  sulphate  in  solution.  In  other  words,  the  solution  may  contain  free 
sulphate  of  copper,  although  the  ferrocyanide  test,  applied  as  directed^  does 
not  show  it.  Therefore  it  is  important  to  remember  that  the  mixture  is  not 
ready  for  use  when  ferrocyanide  no  longer  gives  a  red  colour,  but  that  a 
quantity  more  lime  (even  half  as  much  again)  must  be  added. 

Instead  of  ferrocyanide,  a  rough  test  to  show  when  sufficient  lime  has  been 
added  consists  in  placing  a  clean  knife-blade  in  the  mixture  for  a  few  minutes. 
If  there  is  no  red  stain  on  the  knife-blade  the  copper  solution  is  neutralised; 
when  this  point  is  reached,  add  more  lime. 

Vessels  Employed, 

For  the  copper  solution  wooden  vessels  are  preferable,  ^ough  coppev 
veaseis  may  be- used.  Iren  vessels  should  be  avoided.  Por  the  lime,  wooden 
tabs  or  barrels.  Do  not  leave  the  mixture  in  the  spray-pump,  as  it  will 
slowly  attack  the  copper ;  but  when  the  spraying  is  finished,  pour  it  aw«y 
and  wash  the  pump  and  hose  well  with  water. 
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Purity  of  Ingredients, 

Samples  of  "  bluestone  "  are  often  received  which  contain  a  quantity  of 
sulphate  of  iron.  This  adulteration  can  only  be  effected  hj  dissolving  copper 
sulphate  and  sulphate  of  iron,  mixing  the  solutions,  and  allowing  them  to 
crystallise  out.  Such  a  method  is  much  too  elaborate  to  be  carried  out  on  a 
small  scale,  and  there  must  be  more  of  the  stuff  about.  The  following  hints 
will  enable  anyone  to  suspect  stiteh  a  compound.  Bluestone  should  be  in  the 
form  of  dark-blue  crystals  (the  adulterated  mixture  referred  to  is  light-blue, 
like  sulphate  of  iron).  They  dissolve  completely  in  water— readily  and 
completely  in  hot  water  or  water  to  which  any  acid  is  added. 

In  order  to  test  its  purity  still  further,  add  ammonia.  A  pale-blue 
precipitate  is  formed,  which  dissolves  to  an  intense  blue  colour.  This 
solution  should  be  perfectly  clear,  and  leave  no  sediment  on  standing.  If  a 
reddish  sediment  settles,  it  is  due  to  the  presence  of  iron. 

Lime, — The  best  freshly-burnt  stone-lime  only  should  be  used.  To  test  it, 
place  a  few  lumps  in  a  small  heap  and  sprinkle  with  water.  The  water  should 
be  absorbed  by  the  lime,  which  gradually  falls  to  pieces,  becoming  very  hot 
in  the  process,  and  giving  off  a  quantity  of  steam.  It  gradually  crumbles 
to  a  fine  white  powder.  If  it  does  not  get  hot  enough  to  give  off  steam,  it 
has  not  been  freshly  burnt. 

(4.)  Canker, 
Description  and  Life  Hieiory. 

This  common  and  wide-spread  disease,  occurring  on  the  bark  and  on  tbe 
tissues  under  the  bark  of  iruit  trees,  is  well  known  in  New  South  Wales 
upon  apple-trees. 

The  first  cause  is  gen'erally  traced  to  some  external  injury  to  the  bark 
which  is  attacked  by  fungoid  agents  which  increase  the  '*  sore  "  faster  than 
the  bark  can  produce  *'  healing  tissue,"  and  causes  the  diseased  area  to  spread 
rapidly,  so  that  very  often  large  limbs  die  back. 

Prune  off  or  cut  out  the  worst  branches,  making  a  pretty  deep  incision,  and 
covering  the  wound  with  grafting  wax.     Burn  all  the  cuttings. 

Whitewash  is  a  good  substance  to  apply  to  destroy  the  spores,  and  can  be 
economically  applied  with  a  spray  pump  and  a  coarse  INTixon  nozzle.  Winter 
spraying  with  Bordeaux  mixture  wOl  also  help  to  check  it. 

For  dressing  wounds  made  by  the  cutting  away  of  the  worst  branches 
use  also  strong  Bordeaux  mixture,  or  a  solution  of  sulphate  of  copper  (5  lb. 
to  the  gallon  of  water),  or  a  solution  of  sulphuric  acid  (1  pint  to  tne  gallon 
of  water).  Such  solutions  will  cauterise  the  wounds  and  expedite  the 
formation  of  healing  tissues. 

(5.)  Mouldy-core. 

Description  and  Life  Ristory, 

A  diseased  condition  caused  by  the  presence  of  common  mould  in  the  core 
of  certain  varieties  of  apples.  Outwardly  the  apples  often  appear  to  be 
quite  sound,  but  on  cutting  them  the  core  will  be  found  to  be  mouldy  and 
half  rotten.  The  way  in  which  the  mould  gains  an  entrance  is  through 
spores  adhering  to  the  blossom  end,  where  they  germinate  and  then  send 
their  long  threads  through  the  aperture  into  the  core. 
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Prom  this  it  is  evident  that  it  is  advisable  to  discard  all  varieties  that  have 
open  passages  from  this  end  towards  the  core,  when  growing  keeping  apples. 

TBKATMENT. 

Spraj  with  ammonio-carbonate  of  copper— (for  preparation,  wtf  Powdery 
Mildew,  p.  337) — commencing  just  before  the  fruit  begins  to  ripen,  and 
spraying  about  three  times  at  intervals  of  about  a  fortnight. 


Mouldy- Core. 


Bitter  Pit 


Bister  Pit. 

This  disease  appears  in  the  form  of  small  sunken  brown  pits  having  a 
bitter  taste.  This  is  probably  a  fungoid  disease,  though  Dr.  Cobb,  who  says 
he  has  known  the  disease  for  upwards  of  twenty  years,  remarks  :  *'  I  have 
seen  no  evidence  that  would  prove  the  disease  to  be  caused  by  a  fungus. 
No  remedy  can  be  proposed  beyond  avoidance  of  the  sorts  liable  to  the 
disease.  Good  keeping  apples,  as  a  rule,  are  not  attacked.  If  a  tree  showed 
this  disease  badly  two  seasons  in  succession,  I  would  advise  removing  it,  for 
according  to  my  observations  the  disease  continues  from  year  to  year  in  the 
same  tree.  The  disease  seems  to  me  like  one  connected  with  the  wood,  and 
not  very  contagious.  The  young  spots  on  red  and  yellow  apples  are  hard, 
green,  and  sunken.  Apples  attacked  by  bitter  pit  liave  poor  flavour,  and  do 
not  keep  well/' 


The  Pear  Tree, 
A*— Insect  Pests. 

(1.)  Fear  and  Cherry  Slug  (Selandria  cerasi). 

Description  and  lAJe  History, 

This  is  a  small  black  saw-fly,  measuring  about  a  third  of  an  inch  in  length, 
with  two  pairs  of  transparent  wings,  short  antennae,  and  short  thick-set  body, 
which  is  furnished  in  the  females  with  a  fine  saw-like  appendage  (from  which 
this  group  of  wasps  take  their  popular  name)  with  whicn  it  cuts  a  slit  in  the 
leaf  and  deposits  from  a  dozen  to  eighteen  eggs  beneath  the  epidermis.  In 
a  few  days  the  small  legless  olive-green  slug-like  grubs  emerge,  and 
commence  to  feed  upon  the  upper  surface  of  the  leaf,  which  they  soon 
destroy  ;  when  fully  grown  they  measure  half-an-inch  in  length,  and  have 
a  rounded  oval  head  and  thorax,  with  the  body  much  more  slender,  and 
cover  themselves  with  a  dark  olive  secretion  that  gives  them  a  very  slimy 
slug-like  appearance. 
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They  pnpate'm  the  soil  beneath  the  tree,  when  fall-grown  forming  a 
stout  chrysalid,  the  perfect  saw-flies  emerging  in  about  six  weeks'  time. 

This  is  a  pest  introduced 
from  America,  where  it  does 
a  great  deal  of  damage  to 
pear,  cherry,  and  other  foliage 
in  its  larval  state.  It  is  also 
regarded  as  a  verj  serious 
pest  in  Victoria,  but  in  this 
Colony  does  not  do  very 
much  damage,  and  is  easily 
destroyed. 

It  IS  very  partial  to  the 
hawthorn,  and  when  haw- 
thorn hedges  exist  it  spreads 
rapidly. 

TREATMENT. 

Spraying  with  Paris  green, 
1  oz.  to  200  gallons  of  water, 
will  poison  the  foliage  and  not 
hurt  the  fruit  (for  preparation 
of  Paris  green,  tee  Codlin 
Moth,  p.      ), 

Dusting  the    foliage  with 

lime  is  one  of  tlie  cheapest 

and  best  remedies,  as  the  lime 

sticks  to  the  slimy  coat  of  the 

grubs  and  soon  destroys  them. 

Where  they  are  found  to  be  very  destructive  to  the  foliage  it  would  be 

advisable  to  disturb  the  soil  round  the  trunk  of  the  trees,  or  treat  them  with 

lime,  so  as  to  destroy  the  cocoons  in  the  ground. 


Pear  and  Cherr>'  Slufr. 


(2.)  Cherry 'tree  Borer  (Cryptophasa  unipunctata,  Don.). 
Description  and  Life  History. 

The  moth  in  its  native  state  attacks  several  scrub  trees,  but  within  recent 
years  has  taken  to  a  number  of  introduced  trees  such  as  willows,  cork  elms, 
cherry,  and  pear  trees. 

The  moth  is  a  stout  thick  set  moth  about  2\  inches  across  the  wings,  which 
are  of  a  beautiful  satin  white  colour  with  a  single  dark  spot  in  the  centre  of 
forewings ;  legs  and  body  yellow.  The  eggs  are  laid  upon  the  bark  of  the 
tree;  the  young  grubs,  slender  white  creatures  with  reddish  brown  heads, 
gnaw  off  the  surface  of  the  bark,  matting  it  together  in  a  silken  web,  beneath 
which  they  bore  a  hole  into  the  branch  in  which  they  can  hide,  often  gnawing 
a  ring  right  round  the  branch  covered  with  this  felted  web. 

As  they  increase  in  size  this  web  becomes  quite  a  thick  mass,  and  t^ 
burrow  below  becomes  enlarged,  generally  ending  in  the  branch,  snapping 
off  in  the  first  storm. 

TEEATMKKT. 

When  a  tree  is  found  to  be  attacked  by  these  grubs,  remove  all  the  felted 
web,  and  insert  a  bit  of  copper  wire  into  the  burrow  so  as  to  injure  the  grab; 
but  as  this  cannot  always  be  managed,  it  is  also  advisable  to  squirt  a  little 
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hexomae  oil  into  tiie  hole,  and  then  plug  it  up.  Some  ^Btmm  hwre  found 
thflt  dipping  a  wooden  ping  in  keroeene  md  tben  driving  it  into  the  heh», 
killed  the  grab. 

(3.)  Fear-haf  Bligter  Mite  (PhytophuH  pyri,  Schenton). 

Description  and  Life  History. 

This  remarkable  littie  mite  is  hardly  visible  to  the  naked  eye,  but  the  galls 
it  produces  on  the  under-eucfsce  of  the  le»vee  are  generally  rounded,  measur- 
ing  under  one-eighth  of  an  inch  in  diameter,  but  where  the  foliage  is  badly 
iniectedy  coalescing  and  forming  a  bigger  blotch.  Hiese  galls  always  have 
an  opening  about  the  centre  on  the  under  side,  so  that  the  mites  can  escape 
on  to  the  buds  before  the  leaves  fall.  This  is  a  very  curious,  elongateid, 
cylindrical  creature,  with  only  two  pairs  of  legs,  head  tapering  in  front,  and 
transparent  in  colour.  Opinions  vary  as  to  the  amount  of  damage  that  these 
mites  do  to  the  trees  they  infest,  but  there  is  no  doubt  that  they  render  the 
leaves  very  unsightly,  and,  by  causing  them  to  fall  before  their  time,  denude 
the  tree  so  that  the  sun  will  affect  it,  and  when  the  galls  are  abundant  the 
crop  of  fruit  will  be  reduced.  It  has  been  probably  introduced  into  the 
country  on  nursery  stock,  but  as  i'ar  as  is  known,  is  not  so  plentiful  or 
destructive  here  as  in  Victoria  and  America. 

TREATMENT. 

KeroBone  emulsion  is  the  most  effective  remedy  against  this  pest,  and 
should  be  sprayed  on  to  the  infested  trees  before  the  leaves  burst  out. 
When  mixed  with  three  parts  of  water,  the  State  Entomologist  in  California 
(Mr.  Alexander  Craw)  found  that  the  trees  were  practically  free  from  the 
galls,  but  when  sponged  with  a  mixture  of  eight  parts  of  water,  some  galls 
still  came  out  on  the  foliage. 

Directions  for  preparing  Kerosene  Emulsion,     . 

Formula  : — Hard  soap,  J  lb. 

Kerosene,  2  gallons. 
Boiling  Soft  Water,  1  gallon. 

Dissolve  i  lb.  of  hard  soap  in  1  gallon  of  boiling  water,  after  which  the 
vessel  is  removed  from  the  neighbourhood  of  the  fire,  the  kerosene  is  added, 
and  the  two  churned  for  ten  minutes.  One  essential  condition  of  success  in 
making  this  emulsion  is  that  the  liquids  should  be  as  warm  as  possible.  It 
is  also  necessary  that  the  water  be  as  soft  as  possible.  For  winter  spraying 
dilute  in  22  gallons  of  warm  water. 

In  preparing  this  compound  the  main  trouble  is  in  getting  a  true  emulsion, 
which  can  only  be  done  by  thorough  agitation.  This  is  best  done  by  pump- 
ing the  mixture  into  itself  for  some  minutes.  When  this  creamy  mixture 
becomes  cold  it  gets  thick  and  almost  solid,  and  there  should  be  no  trace  of 
free  oil  on  the  surface. 

If  there  is  still  unemulsi&ed  oil,  the  best  plan  is  to  add  some  more  boiling 
soap  solution  and  pump  again. 

Free  oil  destroys  the  foliage.  Be  sure  and  get  the  best  kerosene  and  good 
soap. 

Kerosene  being  highly  inflammable,  pay  particular  attention  to  the  direc- 
tions for  doing  the  mixing  well  away  from  the  fire.  Boil  the  soap  and  water 
in  one  vessel,  and  carry  it  away  from  the  fire  before  mixing  with  the 
kerosene.     Any  kmd  of  vessel  may  be  used. 
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Kerosene  attacks  india-rubber  ;  consequently  the  tubing,  and  indeed  the 
whole  spraying  outfit,  must  be  well  washed  with  hot  water  directly  after  use. 

Sometimes  it  is  of  advantage  to  prepare  a  quantity  of  emulsion  as  a  stock- 
quantity.  When  this  is  done,  and  it  is  required  to  dilute  it  to  make  up  a 
spray,  this  should  be  done  by  adding  boiling  water  to  it,  and  not  by  melting 
it  over  the  fire,  which  is  dangerous,  especially  indoors. 

(4.)  The  Bed  Mite  (Bryobia  pratensis,  Gtirman). 
Description  and  Life  History, 

From  April  to  early  summer  a  reddish  tint  will  be  frequently  noticed  upon 
the  bark  of  both  apple  and  pear  trees,  but  chiefly  the  latter ;  sometimes, 
when  the  trees  are  badly  infested,  even  the  stakes  are  thickly  covered.  Upon 
examination  with  a  lens  it  will  be  found  that  this  is  caused  by  countless 
numbers  of  tiny  round  crimson  eggs,  clustered'  together  in  every  curve  or 
irregularity  in  the  bark. 

Later  on,  when  the  buds  burst  out  into  leaf,  these  little  creatures  hatch, 
leaving  an  empty  white  shell  behind,  attack  the  leaves  from  the  underside, 
sucking  up  the  juice  of  the  tree,  and  causing  them  to  become  mottled  and 
fall  off  prematurely. 

This  mite  is  about  twice  the  size  of  the  "  red  spider,"  of  a  bright  red  colour, 
with  four  pairs  of  legs,  the  front  pair  much  longer  than  the  hind  ones. 

Heavy  rains  seem  to  destroy  great  numbers,  and  though  this  pest  is  so 
common  and  numerous  in  many  orchards  in  some  parts  of  the  Colony,  it 
does  not  seem  to  make  much  headway  or  damage  in  this  country,  yet  in  some 
parts  of  America  it  is  looked  upon  as  very  destructive  to  fruit  trees. 

TEEATMEirr. 

Remedies — Lime,  salt,  and  sulphur  wash, 
of  using,  see  Mussel  Scale  of  Apple,  p.  330). 


(For  preparation  and  method 


B.— Fungus  Diseases. 

(1.)  Pear  Scab,  Windsor  Pear  Blight  (Fusicladium  pyrinum.  Fckl.). 
Description  and  Life  History, 

This  fungus  makes  its  appearance  early  in  the  season  in  the  shape  of 
velvety  dark  green  spots  or  patches  upon  « 

the  leaves,  fruit,  and  even  the  young  .        ^xlid*^ 

wood.     Later  in  the  season  these  spots  ^     .t^.lMi^  ^md^ 

become  converted  into  grayish  or  brownish 
cracked  scabs.  If  the  fungus  occurs 
upon  the  flower-stalks  or  young  fruit  the 
result  is  disastrous ;  the  fruit  falls  as  soon 
as  it  is  set.  If  the  fungus  does  not  at- 
tack the  pear  until  half-grown,  the  fruit 
may  be  symmetrical,  but  the  surface  will 
be  covered  with  unsightly  scabs. 

Both  the  Fusicladium  pyrinum  and  den- 
driticumj  attacking  respectively  the  pear 
and  apple  trees,  and  causing  the  so-called 
scab,  possess  winter  forms  (sclerotia), 
which  are  hidden  within  the  bark  of  the 
tree,  and  reproduce  the  disease  from  one 
year  to  another.  Pear  soab. 
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TREATMENT. 

Winter  dressing, 

A  winter  dressiDg  is  absolutely  necessary  to  prevent  infection  starting  in 
spring,  and  is  to  be  applied  a  few  days  only  before  the  tree  bursts  into  leaf. 

Strong  Bordeaux  mixture,  made  with  8  fib.  of  sulphate  of  copper  and  the 
same  quantity  of  slacked  lime  for  every  20  gallons  of  water,  is  a  reliable 
winter  dressing.  To  make  it  more  effective,  5  oz.  of  ammonium  chloride 
may  be  added. 

Summer  dressing. 

As  soon  as  the  tree  is  in  blossom  apply  the  first  spraying  of  Bordeaux 
mixture ;  this  time,  however,  the  proportion  of  the  ingredients  should  be 
reduced  to  2  9b.  sulphate  of  copper,  2  lb.  of  slacked  lime,  for  20  gallons  of 
water. 


!^-S2^. 


Pear  Scab. 

Keep  the  leaves  and  fruit  always  well  protected  with  the  mixture ;  but 
should  the  weather  be  very  favourable  to  the  development  of  the  fungus,  and 
should  black  spots  show  themselves  on  the  small  fruits,  apply  the  Bordeaux 
mixture  again,  and  make  it  stronger.  One  may  go  as  far  as  4  fib.  of  sulphate 
of  copper  and  4  of  slacked  lime  for  20  gallons  of  water.  From  8  to  4  oz.  of 
ammonium  chloride  may  also  be  added. 

Other  pests  shared  in  common  with  the  apple  are — 

Codlin  moth.  Eruit-fly  maggot. 

San  Jose  scale.  Mussel  scale. 
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The  Apricot  Tree. . 

Shot-hole  Fungus  (Phyllosticta  circumcissa). 

A  very  commoii  disease  upon  the  a^uicot,  and  sometimeB  also  attacking 
the  peach.  The  spores  of  the  fungus  cause  the  tissue  of  the  leaves  to  dij 
out  in  little  circular  spots,  so  that  a  tree  attacked  looks  as  if  the  foliage  has 


been  riddled  with  shot. 


Shot-hole  fungus  on  lesves  and  fruit  of  aprioot. 

Whenever  the  leaves  are  badly  affected  the  fruit  seldom  escapes,  ene  aide 
becoming  scabby,  and  if  infested  at  an  early  stage  of  growth  becomes  stimted 
and  checked,  and  the  fruit  is  rendered  useless. 

Tbkatmeht. 

Shot-hole  fungus  is  very  effectually  treated  by  means  of  spraying  the  trees 
affected  with  BordeauiLmixture.  To  apply  Bordeaux  mixture  use  a  powerful 
spray  pump  with  a  Nixon  or  Yermorel  nozzle  that  will  not  choke,  and  be 
careful  to  reach  every  part  of  the  tree.     If  the  disease  is  very  bad,  it  is  a 
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good  phm  to  giye  tkeiiree  two  spray mgg;  one  about  ludf  an  licrar  after  the 
Irst,  as  by  this  means  you  will  get  a  very  much  larger  amount  of  the  mixture 
to  stick  on  the  tree,  and  then  will  be  little  chance  of  any  part  of  the  tree 
being  missed.  The  best  times  to  spray  for  shot-hole  fungus  are — first,  as 
soon  as  the  leayes  fiJl  in  autumn,  and  tbea  again  when  the  buds  are  bursting 
in  spring,  and  a  third  time  when  the  fruit  is  just  set.  If  properly  carried 
out,  these  sprayings  will  practically  extetrminate  the  disease,  or  at  any  rate 
keep  it  in  cneck  to  such  an  extent  thirt  there  will  be  little,  if  any,  loss.  All 
mosses,  lichens,  or  otherregstable  paonntic  growths  on  the  trees  are  destroyed 
by  the  Bordeaux  mixture,  as  aie  alio  tlus  sporee  of  any  other  fungi  that 
would  cause  damage,  either  to  the  fruit  or  f onage. 

OwnMtnffm 

This  is  often  a  serious  disease  of  the  apricot,  and  one  that  is  usually  easier 
to  prevent  than  cure.  Badly-drained  land,  unsuitable  situations,  unsuitable 
stakes,  improper  pruning,  and  external  injury  to  the  tree  are  all  liable  to 
cause  gumming,  and  they  should,  therefore,  be  provided  against.  In  pruniug 
never  leave  any  narrow  angles  or  forks,  but  let  every  limb  have  a  fair  hold  ; 
narrow  forks  check  the  flow  of  the  sap,  and  so  cause  the  tree  to  gum.  A 
blow  from  a  harrow,  swiugle-bar,  plough,  hoe,  or  other  tool  or  implement  will 
sometimes  cause  gumming,  which,  however,  can  be  prevented  if  the  bark  is 
cut  clean  away  firom  the  bruise,  and  the  bruise  is  covered  with  cow-dung 
and  clay,  or  other  material  that  will  keep  the  air  from  the  wound.  Wherever 
gum  appears  cut  away  the  diseased  part  till  sound  wood  is  found,  covering 
the  wound  as  just  described.  A  longitudinal  cut  along  the  main  branches 
and  trunk  of  the  tree  will  often  be  of  value,  as  it  seems  to  relieve  the  tree 
of  surplus  sap  and  allow  it  to  make  a  healthy  growth.  As  gumming  is 
seldom  present  to  any  extent  in  the  soils  and  distriots  that  are  best  suited  to 
the  growth  of  the  apricot,  the  best  of  all  remedies  is  to  only  grow  the  apctcot 
under  such  conditions. 

The  apricot  is  not  much  subject  to  the  attack  of  insect  pests.  If  troubled 
with  scale,  use  the  remedies  recommended  for  scale  insects  on  apples,  or  if  the 
foliage  is  being  eaten  by  beetles,  caterpillars,  or  grasshoppers  use  Paris  green. 

Peaches  and  Nectarmes,  Plums  and  Almonds. 
Curl  Leaf, — Spraying  with  Bordeaux  mixture  in  winter  and  early  spring. 


Curl 
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Peach  Freckle, — Spraying  with  Bordeaux  mixture  in  winter  and  spring. 


Peach  Freckle. 

Itmt, — Spraying  with  Bordeaux  mixture  in  winter.  The  application  of 
Bulphate  of  iron  as  a  manure. 

Scale  Insects, — Same  remedies  as  advised  for  apples. 
Gumming, — Same  remedies  as  in  the  case  of  apncots. 

Peach  Aphis  (Aphis  persicse-niger,  Smith). 

This  is  one  of  the  most  serious  pests  that  the  peach-grower  has  to  deal 
with  in  the  spring,  when  the  trees  are  just  coming  into  leaf,  and  if  neglected 
may  cause  the  loss  of  all  his  crop,  the  young  branchlets  becoming  curled  and 
twisted  from  its  attacks,  while  many  of  the  nursery  seedlings  and  stocks 
are  frequently  killed. 

It  is  common  all  over  the  colonies,  and  was  very  severely  felt  last  season 
in  many  parts  of  New  South  Wales. 

These  insects  are  almost  too  well  known  to  need  description.  They  are  of 
a  dark-brown  to  nearly  black  colour  when  adult,  smooth  and  shining.  The 
young  ones  are  lighter  coloured,  with  the  eyes  and  nectaries  black.  Some  of 
the  females  are  winged,  and  they  all  cluster  together  round  the  buds  and 
young  shoots  of  the  plant. 

They  winter  upon  the  roots  of  the  trees,  crawling  up  in  spring,  but  even 
as  early  as  July  some  will  be  found  on  the  underside  of  the  lower  branches 
and  suckers.  They  feed  in  the  same  manner  as  the  scale  insects,  piercing 
the  bark  with  their  sharp  tubular  mouths,  and  sucking  up  the  sap  of  the  tree, 
multiplying  with  such  rapidity  that  by  the  time  the  leaf -buds  and  flowers 
burst  out,  they  look  as  if  they  had  been  dusted  with  lamp-black,  and  if 
neglected  at  this  time  cause  the  young  fruit  to  fall. 

Last  year,  in  the  Byde  and  Parramatta  districts,  where  this  pest  had  been 
neglected,  the  orcharcfs  looked  as  if  they  had  been  scorched  with  a  hot  wind, 
but  where  they  had  been  sprayed  in  time  the  crop  was  saved,  and  the  foliage 
of  a  normal  green  colour. 

TBEATMENT. 

The  first  plan  to  check  the  aphis  is  to  attack  the  winter  broods  upon  the 
roots,  which  can  be  treated  with  waste  tobacco  in  the  same  manner  as  the 
American  blight  upon  the  apple-trees. 
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Watch  the  trees,  and  as  soon  as  the  first  winter  broods  of  aphis  are  found 
upon  the  lower  branches,  cut  off  the  affected  buds  and  burn  them,  with  all 
suckers. 

Spraying, — (1)  Tobacco  Wash, 

Directions  for  making  Tobacco  Wash. 

Formula : — ^Tobacco,  2  lb. 
Soft  soap,  1  lb. 
Water,  6  gallons. 

Boil  the  tobacco  in  a  bucket,  and  let  it  stand  overnight.  Strain  it  in  the 
morning,  adding  the  soft  soap  and  more  water.  Spray  on  warm.  Two  or 
three  applications  if  the  aphis  still  appear.  The  nicotine  of  the  tobacco  kills 
the  aphis,  the  soap  assisting  to  make  it  penetrate  and  stick.  This  wash  will 
not  injure  the  most  delicate  foliage  upon  the  young  peaches. 

(2)  Eesin  Wash,— See  page  333. 

The  Fig-tree. 

Fiff  Beetle. — Spraying  with  Paris  green. 

Black  spot  of  the  Fig, — Spraying  with  Bordeaux  mixture  in  winter  and 
spring. 

The  Olive-tree. 

Thrips, — Spray  with  resin  and  soda  wash. 
Scale  insects. — Spray  with  kerosene  emulsion. 


Strawberry  Leaf  Blight. 

Spray  with  Bordeaux  mixture. 


^is^^-^^^^^-^sfe^^ 


strawberry  Leaf  Blight. 


■X 
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Diseases  of  Citms  Fruits. 

Red  Scale. 
The  scales  fasten  to  the  bark,  leaves,  and  fsoit,  feeding  upon  the  sap,  and 
are  most  easily  destroyed  when  the  larvae  are  in  motion.  The  first  spraying 
may  be  done  just  as  the  buds  are  showing  on  the  trees  in  spring,  a  second 
and  third  spraying  about  the  beginning  of  December  and  latter  part  of 
January  respectively,  and  a  fourth  about  the  middle  of  March. 

Some  growers  prefer  kerosene  emidsion,  while  others  consider  resin  wasli 
,the  most  satisfactory.    The  Fruit  Expert  is  of  opinion  that  either  of  these 
mixtures  properly  applied  will  be  found  quite  effective  in  ridding  the  tBceea 
of  scale. 
DicectianB  for  preparing — 

Kerosene  JBhnulnon  : — Haird  soap,  ^  lb. 

Kerosene,  2  gallons. 
Boiling  soft  water,  1  gallon. 
Dissolve  one  half-pound  of  hard  soap  in  1  gallon  of  boiling  water,  after 
which  the  kerosene  is  added,  and  the  two  churned  f(»r  ten  minutes.  One 
'essential  condition  of  success  in  making  this  emulsion  is  that  the  liquids 
should  be  as  warm  as  possible  when  applied.  It  is  also  necessary  that  tJie 
water  be  as  soft  as  possible. 

Besin  Wash  : — Caustic  soda,  70  per  cent.      6  lb. 

Eesin      161b. 

Fish  oil  ...         ...         ...       3  pints. 

Boil  10  gallons  of  water  and  add  the  above,  boiling  the  whole  together 
from  two  to  three  hours,  or  until  well  dissolved.  Keep  well  stirred.  Add 
hot  water,  a  little  occasionally  until  there  is  not  less  than  20  gallons  of  hot 
solution.  Dilute  in  the  proportion  of  4  gallons  of  hot  water  to  1  gallon  of 
the  hot  solution,  or  so  as  to  bring  the  whole  up  to  100  gallons.  .Never  add 
cold  water  when  cooking. 

If  the  trees  are  smutty  also  they  sbould  receive  a  winter  spraying  of 
kerosene  emulsion  (diluted  in  22  gallons  of  warm  water). 

The  treatment  for  white  scale  (white  louse),  mussel  scale,  and  glover  scale 
is  practically  the  same  as  for  the  red  scale. 

Thorough  cultivation  and  liberal  application  of  suitable  fertilisers  should 
go  hand-in-hand  with  spraying. 

Mekmose, 

This  disease  (says  Dr.  Cobb*)  is  known  to  our  orchardists,  in  the  county  of 
Cumberland  at  least,  as  Orange  Bust,  and  occasionally  as  Maori.  I  tbii^L 
both  these  names  should  be  abandoned  in  favour  of  MeUnose.  The  disease 
is  in  no  sense  a  *'  rust,"  the  name  of  "  rust "  being  one  that  should  be  reserved 
for  those  diseases  caused  by  fungi  related  to  the  well-known  wheat-rust. 
Maori  is  a  name  already  in  use  for  a  distinct  disease  of  the  orange,  concerning 
which  I  will  here  only  remark,  that  it  sometimes  resembles  Melanose  in  a 
very  marked  degree,  a  fact  that  is  sometimes  very  puzzling  to  orchardists, 
especially  as  the  two  diseases  often  occur  on  the  same  orange,  as  shown  in 
one  of  my  photographs  on  page  353. 

There  is  no  doubt  that  Melanose  is  doing  mueh  damage.  Even  where  the 
tree  is  not  prevented  by  the  disease  from  bearing  a  crop  of  fruit,  the  surface 
of  the  fruit  is  so  disfigured  by  the  multitude  of  small  dark  spots  as  to  have 
its  market  value  seriously  diminished. 


•  Letters  on  Diseases  qf  Flaais,  April,  1897. 
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The  disease  Mebuioee  m  it  appears  on  the  fruit  and  leaves  of  orange-trees  at  Pennant  Hills,  about  10 
miles  from  Sydney,  N.S.W.  The  two  left  hand  oranges  show  the  disease  without  any  complications, 
the  upper  one  more  especially  showing  the  arrangement  of  the  souJl  diseased  suots  in  archipelago-like 
groups,  while  the  lower  shows  a  more  advanceid  stage  of  the  disease  in  which  the  spots  have  run 
togetherpower  left-hand  part),  or  have  developed  a  distinct  mycelium  at  the  edges  (upper  right-hand 
part).  The  right-hand  orange  shows  the  disease  Maori  as  well  as  Melanoee,  this  latter  disease  appearing 
somewhat  in  the  shadow  of  the  leaves,  while  the  Maori  is  most  conspicuous  on  the  extreme  right. 
All  the  leaves  show  Melanoee,  but  it  is  most  marked  on  the  lowest  leaf.  The  bark  ot  the  young  twigs 
is  alao  slightly  attacked.  As  this  photograph  was  taken  in  the  orchard  from  perfectly  fresh  material 
the  effect  is  very  faithful  and  life-like. 
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Many  trees  are  now  Buffering  so  much  from  Melanose  that  the  crops 
diminishing  ;  and  I  have  Been  trees  in  a  dying  condition,  that  seemed  to  be 

suffering  principally  from 
this  disease. 

BEICEDIBS. 

1.  Prune  the  treeri  rather 
severely,  taking  the  pre- 
caution to  remoYe  the 
branches  that  show  the 
most  disease.  Prune  with 
an  eye  to  sprayinj^,  that 
is,  leave  the  tree  so  that 
every  part  will  be  acceasible 
to  the  spraying  ihachine 
nozzle.    Bum  the  cutting 

2.  Begin  as  soon  as  the 
fruit  h£U9  set,  and  spray 
with  Bordeaux  mixture,  of 
one-half  the  usual  strength, 
once  every  ten  days  or  two 
weeks,  until  about  a  month 
before  the  fruit  ripens. 
The  Bordeaux  should  con- 
tain only  3  lb.  of  copper 
sulphate  to  40  gallons  of 

.    Bordeaux  mixture  of  the 


An  orange  affected  with  the  disease  known  as  Maori,  showing  the 
eo}UtiMou*  nature  of  the  brown  colouration  characteristic  of 
this  disease.  The  colouration  does  not  in  this  case  extend  over 
the  whole  orange,  though  such  is  frequently  the  case. 

water,  or  it  may  even  be  more  diluted  than  this, 
usual  strength  sometimes  injures  orange  trees. 


Foororanges  attacked  by  Melanose,  showinff  the  curved  markings  caused  by  the  peculiar  anmogemaDt 
of  the  small  diseased  spots.  Though  these  small  spots  may  run  together,  more  or  less,  so  as  to 
cause  brownish  patches  somewhat  resembling  Maori,  they  never  become  amalgamated  into  the 
uniform  continuous  colouration  characteristic  of  the  latter  disease.  However  mudi  they  may 
run  together  they  never  cease  to  be  spots ;  so  that  any  patches  of  oolouration  they  tOMj  cause 
are  discontinuous— palpably  made  up  of  spots. 
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MELANOSE. 

Mr.  \V.  C.  M.  Owen,  of  Pennant  Hills,  tried  the  treatment  rccoroniended  by  Dr.  Cobb  fur  Melanose,  and  the  acconipanyin:< 
illustrations  show  the  results.     Full  details  of  this  experiment  appeared  in  the  Agricultural  iiazctte,  Scpteml>er,  1897.  ^ 

From  Orange  Trkes  {Treated), 


Fair  sample  of  the  worst  oranges  on  a  sprayed  tree. 


Fair  sample  of  the  best  oranges  on  a  sprayed  tree. 
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From  Orange  Trees  {Not  Treated). 


Fair  sample  of  the  worst  oranges  on  an  unsprayed  tree. 


Fair  sample  of  the  best  oranges  on  an  unsprayed  tree. 
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3.  Spray  the  trunk  and  larger  branches  with  thin  whitewash  or  full 
strength  Bordeaux  mixture. 

4.  Apply  to  the  ground  under  each  tree  half  a  pound 
(fr  more  oi  sulphate  of  iron  in  25  gallons  of  water ; 
all  the  better  it  applied  during  a  drj  spell. 

5.  G-iye  the  trees  phosphate  and  potash  manures, 
but  avoid  organic  nitrogenous  manures,  such  as  dried 
blood  and  rich  stable  manure.  The  use  of  somewhat 
bleached  stable  manure  that  will  act  also  as  a  mulch 
is  not  hereby  deprecated. 

6.  See  to  it  that  the  drainage  is  good.  Bad  drainage 
is  a  prolific  source  of  disease  among  orange  trees. 

7.  Where  the  use  of  too  much  organic  nitrogenous 
manure  has  already  caused  a  rank  soft  growth  of 
foliage  particularly  subject  to  disease,  this  objection- 
able material  may  be  absorbed  from  the  soil,  according 
to  Webber  and  Swingle,  by  allo?ring  the  weeds  to  grow. 

8.  If  possible,  induce  your  neighbours  to  adopt 
these  precautions.  Your  fortune  is  more  or  less 
bound  up  in  theirs,  so  far  as  contagious  diseases  are 
concerned. 


Jlidl  di  Oama, 

This  is  a  disease  of  the  bark  of  citrus  trees  which 
rarely  extends  more  than  18  inches  aboye  the  ground, 
and  hence  is  sometimes  also  called  collar  rot.  It 
attacks  trees  of  all  ages,  and  is  more  particularly 
found  where  the  drainage  is  bad.  The  bark  first  of 
all  turns  yellowish,  and  nas  a  gummy  consistency  and 
a  sour  or  fermenting  odour.  The  disease  continues 
to  spread  until,  in  some  cases,  the  tree  is  girdled  and 


CrooB-teotion,  natural  sizef  of  the 
young  oran«re-tree  stalk  shown  in 
Fig.  3.  This  section  was  taken 
near  b  Fig.  8,  and  shows  the  effect 
of  the  disease.  One  of  the  cracks 
in  the  hark  is  shown  at  a.  At  b 
the  effect  of  the  disease  is  shown  on 
the  newlr  formed  wood,  which  has 
become  thickened. 


OroflS-seotion,  natural  sise,  of  the 
vounff  orange-tree  stalk  shown 
in  Fig.  8.  This  section  was 
taken  near  c,  and  is  in  a  fairlv 
healthy  contUtion.  The  bark 
is  shown  dark,  and  the  wood 
radiated. 


dies.  Occasionally  half  girdled  trees  recover  them- 
selves, and  go  on  crowing  and  bearing,  though  the 
trunk  does  not  heal  oyer. 

Obseryations  have  been  made  tending  to  show  that 
this  disease  is  caused  by  a  fungus,  but  some  doubt 
seems  to  exist  as  to  the  real  cause.  The  illustrations 
herewith,  show  that  in  at  least  one  case  of  apparent  Mdl  di  Ghtna^  forwarded 
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to  me  at  mj  special  request,  a  fungus  occurred  in  the  diseased  bark.  The 
nature  of  the  case  is  well  shown  in  the  engravings  and  their  subjoined 
explanations. 

BEMSDIB8.  % 

1.  Cut  away  the  diseased  bark  with  sharp  tools.  Cut  well  into  the  wood 
and  remove  every  particle  of  diseased-looking  bark.  It  is  better  to  cut  away 
too  much  than  too  little.  Bum  the  cuttings,  and  smear  the  cut  surface  over 
with  grafting  wax. 

2.  Bemove  the  earth  from  near  the  base  of  the  tree  and  apply  two  or  three 
pounds  of  slaked  lime. 

3.  Secure  good  drainage. 

4.  Avoid  organic  nitrogenous  manures,  such  as  dried  blood  and  rich  stable 
manure. 

5.  Whitewash  the  trunks  with  a  spraying  machine,  or  with  a  brush. 

Black  Spot  of  the  Orange, 

This  disease  is  one  that  is  very  prevalent  in  some  of  the  orange  orchards 
near  Sydney.    Like  Melanose  it  lowers  the  market  value  of  the  fruit.    It  ako 


Oranges  attacked  bv  eo-oalled  "  Black  Spot."  The  diseased  spots  occiur  as  more  or  less  isolated  roandidi 
sunken,  at  first  dark-coloured  spots,  the  interior  portion  of  which,  however,  at  maturity  is  Ughtrr 
coloured,  with  small  dark  spots  (pustules)  at  the  points  where  the  spores  break  forth.  These  five 
oranges  show  no  other  disease ;  all  the  various  deftets  seen  on  the  skin  are  due  to  Black  9paL 

makes  it  impossible  to  keep  the  fruit  in  store,  as  the  spotted  oranges  boob 
become  rotten.     The  appearance  of  Black  Spot  on  oranges  is  well  shown  in  the 
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illuBtration  on  the  preceding  page.  It  will  be  seen  that  the  round  sunken 
spots  are  large  and  conspicuous,  and  seriousl j  mar  the  appearance  of  the  fruit. 
The  central  part  of  each  spot  becomes  greyish  or  whitish  when  the  fungus 
c%using  the  disease  is  mature,  at  which  time  several  minute  dark  pustules 
appear  in  each  spot.  These  pustules  give  rise  to  a  multitude  of  spores,  which 
arise  after  the  manner  of  those  of  the  genus  Gloeosporium.  It  is  therefore 
possible  that  the  Australian. form  is  the  Colletotrichum  adu$tum  of  Ellis. 

The  amount  of 
damage  done  by  this 
disease  is  variouslj 
estimated,  but  is  on 
the  whole,  I  think, 
exaggerated.  Accord- 
ing to  mj  obserration 
it  causes  much  less 
loss  than  Melanose, 
though  in  some 
orchards  the  Black 
Spot  predominates, 
and  in  such  cases  is 
responsible  for  much 
damage. 

BEMEDIES. 

1.  Laboratory  ob- 
servations show  that 
even  dilute  Bordeaux 
mixture  poisons  the 
spores  of  the  fungus 
causing  Black  Spot. 
This  points  once 
more  to  the  use  of 

this  well-known  mixture  as  a  preventative.  From  the  nature  of  the  fungus 
it  is  plain  however  that  the  spray  can  act  only  as  a  preventative,  and  there- 
fore the  treatment  should  be  begun  early,  and  continued  right  through 
the  season,  and  results  must  not  be  expected  to  be  completely  satisfactory 
the  first  season.  This  is  owing  to  the  deep-seatedness  of  the  fungus  causing 
the  disease.  It  will  readily  be  seen  that  if  a  disease-producing  fungus  is 
growing  under  the  surface  of  the  skin  no  spray  except  such  as  would  destroy 
the  skin  of  the  fruit  can  reach  the  source  of  the  disease.  If,  however,  a 
weak  Bordeaux  mixture  be  persistentlv  applied,  all  the  spores  that  arise  from 
the  fungus  will  be  killed  as  fast  as  they  come  to  the  surface,  and  this  must 
in  time  stay  the  spread  of  the  disease.  The  strength  of  the  mixture  should 
be  the  same  as  for  Melanose.  Begin  as  soon  as  the  fruit  sets,  and  spray 
regularly  once  in  about  ten  days  for  the  entire  season.  Of  course  this  need 
not  be  kept  up  indefinitely. 

VerrucosU. 

This  is  a  disease  that  affects  lemons  particularly,  giving  rise  on  the  fruit  to 
unsightly  warts  of  a  light  brown  colour  which  are  particularly  noticeable  on 
the  lemons  when  they  are'  green.  The  disease  causes  many  young  lemons  to 
drop  off,  and  it  so  deforms  many  others  as  to  cause  them  to  be  comparatively 


Orange  attacked  by  both  Black  Spot  and  Melanose.    a  a,  Black  Spot ; 
b  b.  Melanoee. 
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worthless.  The  disease  is  of  fungous  origin,  and  is  said  to  yield  to  sjstematie 
treatment  with  Bordeaux  mixture.  Eor  specific  directions  the  reader  is 
referred  to  the  remedies  given  under  "  Melanose/'  p. 

Maori, 

This  disease,  illustrated  on  page  354,  caused  hj  the  presence  of  rust  mite, 
may  be  kept  in  check  by  the  use  of  soft  soap  and  sulphur.  Boil  1  lb. 
sulphur  in  2  quarts  water  for  10  minutes  ;  add  3  lb.  soft  soap  to  the  mixture 
and  dissolve.  Add  sufficient  water  to  bring  the  whole  up  to  4  gallons,  and 
spray. 

Die-hack. 

This  disease  appears  to  be  somewhat  uncommon  in  this  country,  but  cases 
have  been  referred  to  me  that  appeared  to  be  no  other  than  cases  of  die-back. 
There  was  the  same  abundance  of  small  foliage  of  unnatural  colour,  and  so 
forth,  but  the  matter  must  remain  unreported  upon  until  I  obtain  further 
information,  to  which  perhaps  some  of  our  orchardists  may  assist  me. 

Caterpillars, — Weevils  (Dicky  Rice)  and  all  other  insects  devouring  the 
foliage.  The  simplest  and  most  efficacious  remedy  is  the  spraying  with  Paris 
green,  at  a  strengh  of  1  fi>.  of  Paris  green  to  160  gallons  to  200  gallons  of  water. 

Borers  of  all  kinds, — Bemedy :  inject  turpentine  into  the  hole  and  plug 
it  up.    Destroy  mature  insects  wherever  found. 


Brokzy  Orarob  Buo. 
(Both  magnified  ono-third  larger  than  natural  size). 


Larva  of  Brokzt  Orakob  Due. 

Bronzy  Orange  Bug, — 
The  young  insects  may 
be  killed  by  the  use  of 
kerosene  emulsion,  and  the  mature  insects  maybe  destroyed  in  the  following 
manner : — Two  or  more  men  should  tap  with  padded  poles  the  branches  of 
the  tree  on  which  the  bugs  are.  This  will  cause  all  the  bugs  to  run  to  the 
trunk  and  main  branches,  from  which  they  can  be  swept  on  to  a  doth 
placed  on  the  ground  round  the  trunk. 


Insect  Oalls. — ^There  is  no  known  remedy  other  than  cutting  off  the  galls 
and  burning  them. 

Thearowtli  of  moss  and  lichens  on  the  trunk,  branches,  and  leaves, — This  is 
easily  kept  down  by  the  use  of  lime  wash  or  Bordeaux  mixture. 

Grasshoppers,  caterpillars,  and  the  various  foliage  and  skin-eating  beetles 
are  most  readily  destroyed  by  spraying  with  Paris  green.  Crickets  may  be 
killed  by  means  of  poisoaed  baits. 
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The  Vinbtabd. 

Iir  forming  a  vineyard  it  should  always  be  borne  in  mind  that  the  work  is 
being  done  for  a  long  succession  of  years.  No  return  may  be  expected  for 
the  heavy  outlay  it  involves  for  the  first  four  seasons,  although  it  is  safe  to 
expect  that  for  a  great  many  years  after,  the  vine-grower  will  be  recouped 
handsomely  for  the  money,  thought,  and  care  spent  in  establishing  the 
vineyard. 

In  the  matter  of  vine-growing,  especially,  it  is  more  profitable  never  to  do 
things  by  halves,  and  each  vine-grower  should  be  well  impressed  with  the 
fact  that  a  5-acre  vineyard,  well  planted  and  carefully  tended,  will  produce 
a  crop  nearly  as  heavy  as  10  or  16  acres  of  slovenly  cultivated  vines,  just 
«tuck  in  a  crude,  unhealthy  soil,  badly  drained,  aerated  and  stirred.  The 
vines,  moreover,  will  be  more  luxuriant,  longer-lived,  the  crop  more  healthy 
and  more  abundant,  while  the  produce  will  be  more  easy  to  handle,  infinitely 
superior  in  quality,  and  at  the  same  time  the  toil,  rifiks,  and  anxiety  to  the 
grower  will  be  considerably  lessened. 

In  a  country  like  Australia,  where  vine-growing  has  not  yet  attained  the 
importance  as  one  of  the  leading  national  industries  which  can  be  predicted 
for  it,  .many  embarrassing  questions  present  themselves  to  intending  vine- 
growers,  to  a  great  many  of  whom  the  cultivation  of  the  vine  and,  still 
more,  the  art  of  wine-making  is  quite  a  novel  experience.  It  may  be  said 
that  a  considerable  amount  of  judgment  has  to  be  exercised  by  them  in  tiie 
successful  pursuit  of  an  industry  to  which  they  have  not  been  brought  up, 
but  up  to  which  they  are  getting  gradually  educated. 

Another  class  of  vine-growers,  and  yet  not  always  the  most  successful, 
are  those  who,  coming  from  countries  where  vine-growing  has  been  for 
•centuries  the  leading  industry,  think  at  first  that  the  Colonial  methods  are 
radically  wrong,  and  substitute,  for  a  time  at  least,  under  circumstances 
very  dissimilar,  some  of  the  time-honoured  practices  they  have  been  familiar 
with  from  their  childhood.  Soon,  however,  they  gain  local  experience,  and 
as  they  modify  their  views  the  better  they  thrive. 

Differences  of  climate  and  of  soil,  it  is  well  known,  dictate  the  choice  of 
different  varieties  of  grapes,  and,  also,  the  distance  apart  th^*  should  be 
planted,  the  height  of  tLe  stock  above  the  ground,  and  the  method  of  pruning. 
There  are  certain  principles,  however,  in  vine-growing  that  hold  good  under 
all  climes,  and  which  need  only  be  modified  to  suit  circumstances. 

Choice  of  SoiL 

The  vine  is  one  of  the  hardiest  of  cultivated  plants,  although  the  quality 
of  its  produce  is  influenced  to  a  very  great  extent  by  local  conditions.  It 
grows  in  almost  all  kinds  of  soiL  A  t}^ical  and  congenial  soil,  however,  for 
vines,  is  a  porous,  easily  working  loam,  deep  b^  preference,  with  a  healthy 
subsoil,  naturally  well  drained,  to  which  botti  air  and  warmth  can  penetrate 

*  [Compiled  from  articles  on  The  Vineyard  and  Cellar  by  J.  A  Despeiflns,  M.R.  AC, 
late  Vitioultnral  Expert  to  Department,  and  by  M.  Blmmo,  Yiticoltnral  Expert] 
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from  the  outside,  and  which  at  the  same  time  is  sufficiently  retentive  of 
moisture  to  freshen  the  roots  of  the  plant  and  permit  it  to  resist  the  most 
severe  drought. 

The  object  the  vine-mwer  intends  to  pursue  should  to  a  great  degree 
influence  his  selection  of  soil  for  planting  his  vineyard. 

Por  *'  table  grapes"  it  may  be  stated  that  the  richer  the  soil  the  finer  will 
the  grapes  be,  and  the  more  handsome  and  well  nourished  the  bunches,  with 
well  set  and  nicely  swollen  berries. 

The  choicer  "  wines,"  on  the  other  hand,  are  produced  in  soils  of  a  poorer 
description,  and  especially  on  light  sandy  loams.  In  the  case  of  wine  it 
often  happens  that  quantity  is  adverse  to  quality,  and  on  very  rich  alluvial 
flats,  for  instance,  toe  must  sometimes  contains  an  excess  of  albuminous 
matter,  which  affects  the  keeping  quality  of  the  wines,  while  the  bouquet  is 
lessened,  and  a  peculiar  eartny  flavour,  disagreeable  to  the  palate  and  the 
nose,  is  distinctly  perceptible. 

A  very  sandy  soil  gives  generally  a  dry,  thin  wine,  and  if  the  season  be 
moist  the  colour  may  be  poor.  The  wines,  however,  produced  on  these  soils  are 
generally  straight  to  the  taste — ^that  is  to  say,  can  be  blended  with  most  other 
wines,  in  order  to  dilute  them,  without  changing  their  respective  characters. 

A  heavy  clay  soil,  on  the  other  hand,  produces  a  full-bodied  wine,  heavy, 
rich  in  extract,  and  in  some  cases  may  impart  to  it  a  peculiar  flavour  known 
as  an  '*  earthy  taste." 

Between  these  two  characters  of  soils  there  are  other  intermediate  ones 
'  that  partake  more  or  less  of  the  character  of  the  one  or  the  other,  according 
to  the  respective  proportion  of  their  sandy  or  their  clayey  constituents. 

On  limestone  formations  the  wine  wul  be  delicate  to  the  taste,  with  a 
fine  brilliant  colour  and  a  pleasant  flavour. 

Volcanic  soils  will  produce  vigorous  dry  wines. 

Besides  the  geological  character  of  the  land,  the  natural  flora  which  cover 
it  give  some  indication  as  to  its  suitableness  for  wine-growiqg.  In  this 
country,  generally,  wherever  the  native  forest  Apple-tree,  the  Oasuarina 
(she-oak),  the  white  Cedar,  and  the  yellow  and  wnite  Box  grow,  the  land 
may  be  almost  certain  to  be  eminently  adapted  for  the  growth  of  the  vine. 

In  selecting  a  site,  it  is  alwi^s  advisable,  in  Australia,  to  have  it  as  well 
sheltered  as  possible  from  the  cuying  westerly  winds  or  the  scorching  setting 
Bun. 

An  easterly  aspect  is  generally  the  best,  as  the  vines  then  get  the  full 
benefit  of  the  rising  sun.  In  the  zone,  which  extends  along  the  coast,  a  north- 
easterly aspect  is  always  the  best,  as  gpreat  damage  is  often  caused  in  vine- 
yards by  the  wet  southerly  squalls,  and  a  great  quantity  of  grapes  burst  and 
rot  on  the  bunches.  Even  the  north-easters  are  very  troublesome  near  the 
coast,  and  whenever  it  is  possible  the  vineyard  should  be  planted  in  an 
amphitheatre,  or  on  the  slope  of  hills  formed  in  a  circus,  thus  affording 
shelter  from  all  quarters. 

It  is  a  fact  worthy  of  notice  that  it  is  extremely  difficult,  in  this  Colony, 
to  get  the  wine  grapes  to  ripen  evenly  and  thoroughly  within  a  distance  of 
10  to  15  miles  from  the  coast,  while,  other  things  being  equal,  the  fungoid 
pests  are  always  more  troublesome  in  the  damp  coastal  atmosphere  than  a 
few  miles  further  inland. 

A  slope  always  assists  drainage,  but,  more  especially  in  the  drier  districts 
of  this  Colony,  a  vineyard  always  looks  more  luxuriant,  and  gives  a  better 
yield  on  the  flats  and  on  slightly  undulating  country,  the  reason  being,  that 
during  the  long  droughts  and  excessive  heat  which  sometimes  prevail  the 
slopes  often  get  too  dry,  and  the  vine  suffers  considerably.     During  the 
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heavy  downpours  of  rain,  too,  that  take  place  occasionallj,  tons  and  tons  of 
soil  are  sometimes  washed  down  the  steep  slopes,  leaving  the  land  dennded 
and  deeply  cat  by  the  rush  of  water  down  the  incline. 

In  the  cooler  climates,  such  as  France,  the  slopes  are  seneraUv  planted 
in  vines,  in  order  to  utilise  the  full  amount  of  sunshine  and  warmtn ;  but  in 
this  country  of  light  and  heat,  shelter  froni  the  wind  is  of  far  greater 
importance,  and  should  mostly  be  studied  in  establishing  a  vineyard. 

Preparing  the  Soil. 

The  site  of  the  vineyard  having  been  selected,  it  remains  to  clear  it  if  it 
has  not  yet  been  put  under  cidtivation,  and  to  prepare  the  soil  for  the 
plough.  The  grubbing  is  often  done  bv  contract,  and  the  roots  should  be 
run  to  a  dej^th  of  18  to  20  inches,  no  holes  to  be  filled  in  until  inspected  and 
authority  given  to  proceed  with  the  work.  Autumn  is  the  best  time  for 
ploughing,  when  the  rain  has  softened  the  earth.  Hand  trenching  is  always 
a  very  costly  operation,  and  except  when  the  patch  to  be  planted  is  very 
small,  can  better  be  dispensed  with.  The  vine,  however,  like  all  other  fruit- 
trees  that  occupy  the  ground  for  a  number  of  years,  does  best  in  a  thoroughly- 
stirred  soil.  The  character  of  the  soil  regulates  to  a  great  extent  the  depth 
of  the  ploughing — a  moderate  depth  is  sufficient  in  rich,  loose  loams,  wmle, 
conversely,  in  poorer  soils  or  in  heavy  clays  the  plough  should  be  run  deeper. 

It  is  reckoned  that  1  inch  of  rainfall,  covering  1  acre  of  ground,  is  equal  te 
100  tens  of  water  per  acre ;  similarly,  taking  the  density  of  the  soil  as  2, 
as  compared  with  water,  we  get  for  every  inch  we  stir  the  soil  deeper,  200 
tens  01  soil  per  acre,  which,  by  being  broken  up,  are  more  easily  penetrated 
by  the  rootlets  of  the  plants  in  search  of  food.  The  soil  at  the  same  time  is 
more  thoroughly  acted  upon  by  air,  warmth,  and  water,  and  reduced  by  their 
combined  agencies  during  the  process  of  weathering,  being  thus  rendered 
more  healthy,  more  mellow  and  suitable  as  a  feeding-ground  for  the  plant. 
A  deeper  subsoiling  has,  besides,  the  advantage,  which  should  not  be  over- 
looked, especially  in  a  hot  and  dry  climate,  of  promoting  the  growth  of  the  roots 
at  some  distance  from  the  surface,  and  thus  lessening  the  effects  of  drought. 

In  first  ploughing  or  subsoiling  in  heavy  and  retentive  soil  the  furrows 
should  always  be  in  the  direction  of  the  fall  of  water,  otherwise  it  will  lodge 
in  the  subsoiler's  tracks  and  damage  the  vines  greatly  in  wet  seasons. 

Although  the  heavy  soils  are  those  most  benefited  by  thorough  tillage,  it  is 
generally  advisable,  and  experience  has  demonstrated,  that  even  in  the  loose 
and  shifting  sands  a  deep  stirring  is  always  accompanied  by  a  corresponding 
vigour  and  increase  of  yield  in  the  case  of  the  vine. 

In  most  cases  surface-ploughing  and  deep  subsoiling  should  be  recom- 
mended in  preference  te  trenching  proper.  There  are  some  special  cases, 
however,  when  deep  trenching  previous  to  the  establishment  of  a  vineyard  is 
beneficiad ;  as,  for  instance,  ^en  a  loose  surface  sand  overlays  a  more  com- 
pact subsoil,  which  is  susceptible  of  improvement  by  being  exposed  te  the 
disintegrating  action  of  air,  sun,  and  ram.  In  that  case  a  deep  furrow  is 
turned  by  means  of  a  strong  trenching-plough,  or  two  ploughs  are  made  to 
run  one  after  the  other,  each  turning  a  furrow  about  8  te  9  inches  deep.  In 
other  cases,  however,  the  surface  sou  is  much  better  than  the  subsoil,  which 
is  little  susceptible  of  improvement  by  the  process  of  weathering.    • 

The  most  economical  and  the  best  plan  of  ploughing  this  claiss  of  land  ii 
to  turn  with  an  ordinary  plough,  worked  by  three  or  four  powerful  horses,  a 
furrow  6  te  8  inches  deep,  and  follow  up  with  a  strong  plough  with  the  mould- 
board  detached,  or  a  subsoiler  plough  with  a  team  of  tour  to  six  horses. 
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In  first  breaking  up  the  land  bullocks  are  sometimes  preferable  to  horses, 
as  they  give  a  more  steady  and  bettor  equalised  pull  in  overcoming  the  con- 
siderable resistance  offered  bj  the  meshwork  of  roots  that  exist  in  virgin  soil. 

In  some  instances  deep  subsoiling  or  trenching  maj  be  unnecessary,  or 
not  to  be  recommended,  such  as  when  the  surface  soil  consists  of  a  very  thin 
layer  overlying  a  substratum  of  loose  and  broken  stones.  In  that  case  the 
naturally  brashy  character  of  the  subsoil,  by  permitting  the  roots  to  penetrate 
it,  renders  deep  tillage  either  unnecessary,  or  even  unadvisable. 

Under  cooler  climates,  when  the  soil  does  not  receive  much  warmth  from 
the  sun,  and  this  case  does  not  concern  the  Australian  vinegrower,  it  is 
desirable  to  stir  the  soil  as  little  as  possible,  and,  moreover,  to  plant  thickly, 
so  as  to  dwarf  the  vine,  and  favour  the  growth  of  superficial  roots,  which 
will  benefit  by  the  full  amount  of  heat  from  the  sun's  rays,  while  the  grapes 
will  be  richer  in  glucose,  and  the  wine  of  a  better  quality.  In  Champagne 
and  Burgundy,  for  instance,  the  soil  is  only  worked  about  10  inches  on  an 
average,  as  as^ainst  18  to  21  inches  in  the  South  of  France  and  in  Algeria. 

In  Australia  a  thorough  stirring  of  the  soil  to  the  depth  16  to  18  inches, 
according  to  localities  and  to  soilfl,  would  certainly  be  not  excessive,  and 
would  soon  repay  its  cost  over  and  over  again,  by  the  increased  crops  which 
may  be  expected. 

The  best  time  for  ploughing  is  the  autumn.  After  ploughing  a  thorough 
harrowing  should  be  given,  and  as  much  grass  and  noxious  weeds  as  possible 
removed  and  burnt. 

The  land  is  left  in  this  rough  condition  all  through  the  winter,  and  is  again 
ploughed  crosswise — not  subsoiled — in  the  spring,  and  prepared  for  planting 
by  means  of  more  harrowings  and  rolling  if  necessary. 

Should  the  ploughing  be  delayed  till  the  spring,  there  may  be  brought  to 
the  surface  a  quantity  of  weed  seeds,  which  will  germinate  and  soon  overrun 
the  field  ;  while,  on  t^e  other  hand,  if  the  soil  be  planted  in  the  autumn,  the 
seeds  which  germinate  in  the  early  spring  are  killed  by  the  second  ploughing, 
harrowing,  Ac,  which  precede  the  planting,  and  besides,  the  land  will  have 
been  thoroughly  sweetened  by  the  action  of  rain  and  air  during  the  winter 
months,  and  the  cuttings  will  strike  better. 

Laying  out  the  ground. 

With  a  view  of  facilitating  the  ploughing,  scarifying,  harrowing,  picking, 
and  other  mechanical  tillage  operations,  a  vineyard  should  always  be  planted 
according  to  a  symmetrical  plan.  Laying  out  the  ground  is  therefore  the 
next  thing  to  attend  to.     Before  this  is  done  it  must  be  decided — 

1.  What  disposition  to  give  to  the  vines,  and  whether  it  is  proposed  to 

plant  them  in  squares,  in  quincunx,  or  in  lines. 

2.  What  distance  is  to  be  left  between  the  vines. 

In  this  climate,  where  the  sum  of  the  sun's  heat  is  always  sufficient  for 
the  complete  ripening  of  the  grapes,  the  question  of  orientation  is  not  so 
important  as  under  colder  climates,  and  the  direction  to  be  given  to  the  lines 
will  be  to  a  greater  extent  influenced  by  the  shape  of  the  field,  the  intensity 
of  the  westerly  winds  if  in  the  interior,  or  the  sea-breezes  if  in  the  coastal 
region.  In  places  also  where  hail-storms  sometimes  occur  and  follow  certain 
winds  which  generally  come  from  the  same  quarter,  the  edge  of  the  lines 
Hhould  be  pointed  towards  the  direction  the  wind  blows,  and  never  the  flank, 
if  it  can  be  avoided. 

Laying  out  the  lines  along  the  longer  axis  of  the  field  rather  than  in 
the  direction  of  its  shorter  axis  also  saves  a  considerable  amount  of  time  and 
exertion  on  the  teams,  which  have  less  turning  to  do. 
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If  the  yineyard  is  to  be  laid  on  a  slope  with  a  very  marked  incline,  the 
lines  and  the  ploughings  should  follow  the  contour  b£  the  slope  and  be  laid 
perpendicularJj  to  its  fall,  so  as  to  prevent  in  some  measure  the  soil  being 
wasned  down  the  incline  during  heavy  downpours  of  rain. 

Whatever  disposition  is  given  to  the  vineyard,  the  land  should  be  exclu- 
sively planted  in  vines,  and  no  other  crop  put  in. 

Planting  in  lines,  when  the  distance  in  tiie  lines  from  vine  to  vine  is  much 
less  than  the  distance  between  the  rows,  is  not  the  most  favourable  one  to 
allow  the  full  development  of  the  plants,  as  it  has  been  observed  that  when- 
ever the  roots  of  vines  meet  in  tne  soil  their  vegetation  receives  a  check. 
There  may  be  as  many  grapes  formed,  but  they  are  not  so  lai^e. 

In  fact,  for  a  given  number  of  vines  planted  in  a  given  area  of  ground, 
the  average  yield  of  the  vineyard  planted  in  lines  has  been  found  to  be  in 
some  eases  as  much  as  one-sixth  less  than  the  average  yield  of  vines  planted 
at  equal  distances  from  each  other. 

In  hot  and  dry  districts,  where  a  thick  growth  of  leaves  would  tend  to 
cause  the  evaporation  from  the  ground  of  a  considerable  amount  of  what 
moisture  it  contains,  wide  planting  is  generally  resorted  to,  while  in  the 
cooler  and  moister  districts,  where  the  object  is  to  promote  the  evaporation 
from  the  ground  of  as  much  moisture  as  possible,  and  besides  encourage 
the  growth  of  the  roots  nearer  to  the  surface,  close  planting  is  the  most 
profitable. 

If  we  take  Prance  as  an  example,  we  notice  a  striking  di&rence  between 
the  Champagne  district,  for  instance,  where  there  are  as  many  as  16,000 
to  20,000  vines  to  the  acre,  while  the  number  decreases  the  further  south  we 
go,  being  10,000  to  12,000  in  Burgundy,  4,000  to  5,000  in  the  Hermitage, 
2,000  in  the  Herault,  and  1,000  in  Algeria. 

In  Australia  we  find  a  considerable  falling  ofE  in  the  number  of  vines  per 
acre,  viz. : 

ft.    ft. 

6x6,  allowing  space  for  roads,  1,000  vines  per  acre. 
7x    7,        do  do  800        do 

8x    8,         do  do  650        do 

9x    9,        do  do  525        do 

10x10,         do  do  425         do 

^  The  distance  10  ft.  x  10  ft.  and  9  f t.  x  9  ft.  are  certainly  excessive  and  an 
unwarrantable  waste  of  space,  while  the  cost  of  periodical  ploughings  and 
scarifyings,  expenditure  of  money  on  land,  putting  up  trellises,  fencing,  and 
in  some  cases  rabbit-proof  wire  netting,  are  proportionately  increased. 

In  the  drier  districts  the  distance  8  ft.  x  8  ft.  is  a  favourite  distance,  and 
it  allows  drays  to  enter  the  vineyard  and  carry  away  the  grapes  and  the  cut 
canes  after  the  pruning. 

Should  the  vines  be  trellised,  8  ft.  between  the  rows  and  6  ft.  in  the  rows 
is  preferable. 

In  many  cases,  and  the  distance  which  appears  to  suit  best  the  widest 
vine-growing  area  of  this  Colony,  is  7  ft.  by  7  ft.  if  trained  on  stakes,  and 
7  ft.  X  6  ft.  if  trained  on  trellises, 

Por  the  moister  districts  6  ft.  x  6  ft.  is  quite  sufficient,  and  answers  very 
well,  while  in  some  exceptional  cases,  such  as  in  moist  and  cool  districts, 
where  the  vines  do  not  grow  very  rank,  and  all  the  tillage  operations  are 
done  by  hand  labour,  5  ft.  x  6  ft.  and  5  f t.  x  5  ft.  are  often  advantageous. 

The  idea  of  planting  wide  apart  is  also  to  dispense  with  manures  and 
allow  the  roots  a  larger  range  to  feed  upon.  It  may  be  asserted,  however, 
that  in  the  great  majority  of  cases,  by  judicious  manuring,  and  by  the  timely 
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application  of  some  SOs.  to  408.  worth  of  suitable  fertiliflera  per  acre,  an 
increase  of  threefold  the  money  expended  would  be  ahnost  a  certainty,  while 
the  yield  would  be  more  regular,  the  number  of  vines  per  acre  might  be 
increased,  and  the  cost  of  tillage  operations  correspondingly  reduced. 

The  explanation  of  the  diminution  of  plants  per  acre,  as  shown  above,  as 
we  proceed  from  the  cooler  districts  toward  the  hotter  or  drier  ones,  is  that 
it  has  been  noticed  that  the  development  of  the  roots  in  depth  corresponds 
with  their  development  in  surface.  In  the  South  of  France,  for  instance, 
and  in  Algeria,  where  the  object  is  to  promote  a  luxuriant  growth  and  an 
abundant  yield,  they  must  encourage  by  every  means  the  growth  of  the 
deeper  roots,  which  makes  the  plant  independent  of  droughts  and  get  for  it 
nourishment  proportionate  to  its  yield.  It  is  also  evident  that  in  dry  soils 
where  the  mineral  food  required  by  the  plant  is  not  moistened  and  in  a  stat 
fit  for  assimilation,  the  plant  requires  a  greater  cubic  space  of  ground  than 
in  moister  and  richer  soil. 

Besides  planting  in  lines,  the  vines  are  very  often,  and  in  this  country  very 
generally,  planted  in  squares  and  quincunx. 

The  planting  in  squares  is  the  simplest,  and,  considering  it  all  round,  the 
one  to  be  generally  recommended,  as  the  field  implements  can  be  run  from 
one  end  of  the  vineyard  to  the  other  without  turning,  and  the  working  is 
thereby  greatly  facilitated. 

Planting  in  quincunx,  or  in  diamond  shape,  with  a  vine  at  each  comer  of 
an  equilateral  triangle,  is  theoretically  the  best  for  putting  in  a  given  area 
the  greatest  number  of  vines,  and  it  also  allows  the  teams  and  implements 
to  travel  in  three  directions,  but  it  is  questionable  whether  working  the 
teams  only  in  two  directions,  as  in  the  case  of  vines  planted  in  squares,  is 
not  amply  sufficient,,  and,  if  the  vines  are  trained  on  trellises,  the  tillage 
operations  need  of  necessity  be  made  in  a  straight  line  only,  and  in  that  case 
the  advantage  of  having  the  plants  disposed  in  quincunx  almost  disappears. 
With  the  quincunx  disposition  a  very  considerable  amount  of  time  and  labour 
is  wasted  in  having  to  turn  every  few  vines  as  the  implement  which  works 
the  vineyards  diagonally  gets  nearer  and  nearer  to  the  comer  of  the  field. 

Whichever  disposition  it  has  been  decided  to  give  to  the  vines,  it  is 
important  that  the  operations  of  pegging  out  should  be  carried  on  with 
great  care,  as  even  a  slight  variation  to  the  right  or  to  the  left  of  the  rows 
would  destroy  the  symmetry  of  the  vineyard  as  long  as  it  remains,  and 
would  besides  make  the  working  of  it  far  more  difficult,  and  expose  the 
trees  to  considerable  damage  by  the  implements  and  animals  in  cultivating 
the  land.  Besides,  the  labour  is  the  same,  whether  carried  out  in  a  slovenly 
manner  or  according  to  a  methodical  plan,  while,  in  the  latter  case,  the  value 
of  the  vineyard,  all  things  being  equal,  is  considerably  enhanced. 

Provision  should  be  made  for  a  commodious  headland  all  round  the  vine- 
yard of  about  IS  feet  to  allow  the  turning  of  the  teams  and  the  free  circula- 
tion of  trucks  and  drays  employed  in  removing  the  crop  and  the  cut  canes 
after  pruning,  and  in  carting  stakes  or  manure  on  to  the  land. 

Should  the  interval  between  the  rows  be  rather  narrow,  ample  road  accom- 
modation should  be  provided.  For  this  purpose  the  vineyard  may  be  divided 
into  blocks  of  about  equal  size  by  road's  16  feet  wide,  running  at  distances 
of  (say)  2  chains,  with  gangways  cutting  the  trellises  at  right  angle  every 
chain,  should  this  mode  of  training  be  adopted.  Ditches  for  carrying  away 
the  running  surface-water  should  follow  the  depressions  of  the  field. 

It  is  preferable  not  to  have  a  quick  hedge  growing  around  a  vineyard,  for 
in  that  case  the  first  row  or  two  of  vines  close  by  always  suffer  to  a  certain 
extent  from  the  proximity  of  the  roots  from  the  hedge.     A  quick  hedge  is, 
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however,  sometimes  necessary  for  the  protection  of  yineyards  situated  near 
a  town  or  village,  or  along  a  public  road.  It  is  better,  however,  to  dispense 
with  them  whenever  possible,  for  although  they  protect  the  grapes  to  a 
certain  extent  against  pilferers,  they  harbour  a  host  of  troublesome  birds 
that  do  a  vast  deal  of  damage  in  the  vineyard  about  the  time  the  grapes 
ripen.  Should  a  hedge  or  some  trees  exist  already,  and  be  found  useful,  a 
deep  trench  at  least  2  feet  deep  should  be  run  along  it  so  as  to  cut  o£E  the 
growth  of  the  roots  towards  the  direction  of  the  vines. 

For  pegging  out  the  ground  the  directions  given  at  page  275  for  laying 
out  orchards  can  be  followed. 

It  is,  whenever  possible,  advisable  to  lay  the  rows  in  a  perfectly  straight 
and  continuous  line,  in  the  direction  of  the  length  of  the  field,  as  this  plan 
considerably  lessens  the  working  of  field  implements,  which,  during;  the 
operations  of  ploughing  and  scarilVing,  may  be  started  at  one  extremity  of 
tfie  field  and  pulled  up  at  the  otner  end,  crossing  over  the  road  without 
having  to  turn  every  few  yards. 

The  roads,  as  well  as  the  space  between  the  vines,  should  be  scarified  and 
kept  clean  and  bare  of  weeds,  as  the  roads  on  which  grasses  are  allowed  to 
grow  prove  a  never-ending  source  of  trouble  and  infection  to  the  vineyard, 
the  implements  in  turning  carrying  along  with  them  fragments  of  these 
grasses  that  soon  spread  about  and  necessitate  almost  continuous  scarifyings. 

Planting. 

Before  planting  a  vineyard  it  should  be  decided  what  class  of  wine  it  is 
intended  to  produce,  or  whether  it  is  thought  more  profitable  to  dispose  of 
the  crops  under  some  other  form,  such  as  selling  as  table-grapes,  or  dried 
and  turned  into  raisins. 

The  natural  circumstances  of  soil,  climate,  and  orientation  should  also 
influence  the  selections  of  the  varieties  it  is  intended  to  grow. 

If  it  is  intended  to  hasten  the  ripening  of  some  late  varieties  of  wine- 
grapes,  the  slope  that  receives  the  greatest  sum  of  degrees  of  heat  might  be 
set  apart  for  them.  Again,  some  vines,  such  as  the  Malbeck,  for  instance,  are 
much  liable  to  the  accident  of  couture,  or  of  imperfect  setting  of  the  flowers, 
when  grown  on  low  ground  with  bad  drainage,  and  do  far  better  on  undulating 
ground.  Table-grapes  should  be  planted  in  the  richest  soil  on  the  vineyard, 
more  especially  if  they  can  receive  a  few  waterings  from  the  time  of 
flowering  till  the  moment  the  berries  change  colour. 

Whatever  kinds  of  grapes  are  planted,  let  each  variety  stand  separately. 
The  importance  of  using  only  American  phylloxera-resisting  stocks  cannot 
be  too  strongly  impressed  upon  the  intending  vine-grower.  In  some  of  the 
most  famous  and  ancient  vineyards  in  the  Medoc  near  Bordeaux,  the  Caber- 
nets, the  Malbeck,  the  Merlot,  and  the  Yerdot  are  planted  indiscriminately 
in  the  same  field,  but  that  practice  has  gone  out  of  favour  now;  and  although 
it  is  advisable  to  blend  the  grapes  in  the  fermenting  vats  together,  so  as  to 
ensure  their  several  constituents  to  get  incorporated  thoroughly  during  the 
process  of  fermentation,  this  blending  can  be  just  as  easily  made  in  the 
suitable  proportions  without  the  different  varieties  of  vines  being  grown 
indiscriminately  together. 

The  advantages  of  keeping  the  varieties  separate  may  thus  be  summed  up:— 

1.  The  vines  look  more  uniform  in  the  field,  their  habits  of  growth 
being  similar,  and  a  more  delicate  and  perhaps  superior  variety  of 
vine  is  not  thus  exposed  to  be  dwarfed  and  choked  in  its  growth  by 
a  stronger  and  more  common  sturdy  vine. 
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2.  Should  a  particular  variety  show  a  greater  liability  to  be  attacked  by 

fuugoid  and  other  pests,  it  may  receive  extra  attention,  with  a  view 
of  preventing  the  occurrence  of,  or  even  curing  the  disease. 

3.  The  pruning  according  to  the  habits  of  growth  of  different  varieties, 

the  summer  topping,  peculiar  mode  of  training,  manuring,  and 
getting  cuttings  true  of  their  kind,  for  future  planting,  are  made 
far  easier. 

4.  The  ripening  of  various  grapes  coming  at  the  same  time  in  the  same 

district,  under  similar  circumstances  of  treatment,  the  operation  o£ 
vintaging  can  be  carried  on  in  a  more  systematic  manner,  the  earlier 
varieties  being  picked  priar  to  the  later  ones. 

More  especially  in  the  case  of  a  vineyard  planted  for  wine-making,  great 
thought  and  consideration  should  be  given  to  the  proper  selection  of  a  few 
of  the  choicest  varieties  which  have  proved  best  suited  for  the  climate  and 
soil ;  and  on  no  account  should  the  vinegrower  have  such  a  miscellaneous 
assortment  of  all  kinds  and  descriptions  of  vines  as  are  seen  at  some  of  the 
vineyards  in  these  Colonies. 

The  most  economical  and  the  quickest  way  of  stocking  a  vineyard  is  by 
using  cuttings^  as  seedlings  do  not  bear  a  crop  until  the  sixth  year  at  least, 
and  besides,  like  most  of  our  intensely-cultivated  economical  plants,  they  are 
altogether  unreliable  as  regards  what  their  fruit  will  bo  like,  and  they  also 
show  a  great  tendency  for  sporting  and  developing  endless  varieties  of  grapes. 

The  best  cuttings  are  obtained  from  the  middle  portion  of  the  bearing 
canes  of  the  previous  season,  the  wood  being  well  summered,  keeping  for  a 
long  time,  and  striking  root  and  budding  readily. 

The  very  tender  cuttings  are  those  that  grow  quickest  ;  but  they  are  also 
very  apt  to  soon  get  dry,  on  account  of  the  pithy  condition  of  the  wood,  and 
are  not  to  be  relied  on  in  average  seasons  and  open-air  cultivation  on  a  large 
scale.  It  often  happens  that  the  plants  they  grow  are,  besides,  of  a  weak 
constitution.  On  the  other  hand,  hard  and  tough  wood  does  not  strike  root  so 
easily,  and  shows  a  tendency  to  grow  more  wood  than  fruit.  Whenever^ 
therefore,  it  is  possible  to  do  it,  the  middle  part  of  a  cane,  made  of  well» 
summered  wood,  should  be  chosen,  and  the  intelligent  and  industrious  vine- 
grower  only  raises  from  canes  which  come  from  prolific  stocks,  and  have- 
themselves  carried  a  heavy  crop  of  fruit. 

The  joints  should  be  short  and  numerous,  and  no  cutting  should  be  takeik 
from  a  vine  attacked  by  any  fungoid  pest,  such  as  anthracnose,  o'idium,  Ac.,. 
as  they  are  as  a  rule  less  vigorous,  and  there  is  always  the  risk  of  propagatingr 
the  disease  and  infecting  the  young  vineyard. 

These  details  having  been  attended  to,  cuttings  will  be  obtained  that  will 
strike  more  readily  and  produce  stocks  that  will  soon  bear  a  heavy  crop  of 
fruits. 

The  cuttings  that  strike  best  are  those  that  have  been  freshly  cut  from  the 
vine  and  planted  soon  after. 

This,  however,  is  not  always  practicable,  as  late  pruning  delays  the  bursting 
of  the  buds  in  the  spring,  and  causes  the  vine  to  weep,  thus  weakening  it,* 
whilst  in  some  cases  cuttings  may  have  to  be  obtained  from  great  distances. 

A  good  packing  for  vine-cuttings,  when  sending  them  a  long  distance,  is 
to  tie  them  into  bundles  of  50  each,  and  put  around  them  some  straw  very 

*  This  is  to  be  avoided  bj  an  earlier  pruning,  especially  in  old  vineyards  or  in  vineyards 
grown  in  poor  soil.  To  healthy,  vigorous  vines,  and  in  rich,  moist  soils,  it  may  be  an 
advantage,  as  the  excess  of  the  spriog  aqueous  sap  might  cause  the  abortion  of  the  flowers 
(coulure). — M.  Blunno. 
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slightly  moistened  with  water,  and  wrapped  in  more  dry  straw,  and  then  pnt 
them  in  cases,  which  on  arriyal  should  be  opened,  the  bundles  taken  out  and 

§  laced  in  an  open  furrow  in  some  place  of  the  vineyard  not  liable  to  be 
ooded,  and  where  the  soil  is  loose  and  in  a  healthy  condition. 

The  best  time  for  planting  is  about  the  middle  of  the  spring,  in  pretty  moist 
districts,  as  at  that  time  the  surface  soil  has  been  sufficientiy  penetrated  by 
the  warmth  of  the  atmosphere  to  favour  the  growth  of  the  tender  rootlets.  In 
drier  places,  where  the  hot  weather  comes  early,  and  the  rainfall  gets  scarce 
as  the  spring  draws  on,  the  planting  should  be  done  at  the  beginning  of  the 
spring.* 

It  is  of  great  importance  to  plant  only  such  cuttings  as  are  likely  to  strike, 
as  if  many  blanks  have  to  be  filled  in  the  season  after  it  is  always  at  greater 
expense,  whilst  the  vineyard  does  not  attain  to  its  full  bearing  capacity  until 
perhaps  the  fifth  or  sixth  year.  For  this  purpose,  should  the  vine-grower 
entertain  any  doubt  as  to  the  striking  capabilities  of  his  cuttings — and  some 
varieties,  such  as  the  Brown  Muscat,  for  instance,  are  very  hard  to  strike — 
the  bundles  are  often  taken  from  the  trench  where  they  have  been  lying 
and  placed  a  few  inches  deep  into  water.  After  three  or  four  days  the  bark 
gets  spongy,  and  small  wart-like  swellings,  covered  with  a  little  gelatinous 
substance,  begin  to  show  at  the  base.  The  cuttings  should  then  be  planted 
without  delay,  as  the  rootlets  of  the  plant,  looking  like  delicate  white  little 
threads,  soon  break  out,  and  might  be  damaged  during  the  operations  of 
planting. 

A  sufficient  number  of  cuttings  only  should  be  taken  out  for  the  day's 
planting,  and  holes  should  have  been  dug  wherever  a  small  stake  has  been 
set  to  mark  the  place  where  a  vine  will  stand. 

In  soils  of  average,  fair,  and  fine  quality,  freshly  broken  up,  as  is  the  case 
generally  in  Australia,  no  application  of  manure  is  necessary  until  the  vine- 
yard has  been  yielding  its  annual  crop  of  grapes  for  a  number  of  years. 

The  cuttings  should  be  slightly  bent  in  planting  and  placed  a  little  slanting* 
especially  in  a  soil  dry  and  hot  at  the  surface,  as  is  generally  the  case  in  this 
CQuntry,  and  not  horizontally  and  only  5  or  6  inches  below  the  surface  of  the 
ground,  as  is  sometimes  practised  in  moist  and  cool  climates,  where  the  object 
is  to  place  the  cuttings  as  much  as  possible  in  the  warmer  layer  of  the  soil. 

Sandy  loams  do  not  show  a  tendency  to  crack  in  dry  and  hot  weather ; 
but  in  heavy  soils,  the  ground,  by  contracting  in  dry  weather,  very  often 
leaves  an  open  space  round  the  cutting,  especially  if  it  has  been  put  in 
vertically,  and  without  having  been  slightly  bent.  In  that  case,  if  some 
sand  can  conveniently  be  put  round  the  cutting,  well  and  good ;  if  not,  the 
hole  should  be  well  trampled  down,  up  to  about  two-thirds  of  the  length  of 
the  cutting,  and  the  remaining  third  banked  up  with  the  gritty  and  well- 
pulverised  soil,  which  should  not  be  trampled  down. 

Short  cuttings,  with  only  one  joint  and  two  buds,  will  produce  very 
vigorous  roots,  which  will  strike  down  deep  into  the  ground,  but  they  are 
also  more  apt  to  be  affected  by  droughts,  and  are  more  suitable  for  stocking 
a  nursery,  where  a  convenient  state  of  moisture  can  be  maintained.  A  long 
cutting,  on  the  other  hand,  by  being  deeply  set  in  the  ground,  will  be  more 
independent  of  rain,  but  the  roots  which  will  come  from  each  joint  will  be 
proportionately  smaller. 

*  Tn  Australia,  where  the  -winter  is  not  seTere,  the  planting  of  the  vineyard  may  be 
started  even  earlier,  except  in  places  much  subject  to  late  frosts ;  in  any  case  the  bud  to 
be  left  abore  the  ground  should  be  well  protected  by  heaping  up  loose  pulTerised  soil,  so  that 
both  this  and  those  buried  down  may  develop  with  the  least  interval  of  time. — M.B. 
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Cuttings  15  inclies  to  18  inclies  long  are  about  the  best  for  planting  in 
tbis  country,  and  only  one  of  the  buds  should  show  above  ground  and  not 
two  or  three,  as  will  be  seen  practised  sometimes.  The  complete  covering 
of  the  cutting  and  of  the  terminal  bud  under  some  sand  or  loose  soil  delays 
the  growth  of  the  leaves  which  are  the  essential  organs  of  evaporation  of 
the  plant,  whilst  the  young  roots  gradually  take  hold  of  the  ground  and 
supply  food  for  the  requirements  of  the  young  plant.  If  more  than  one 
bud  be  too  much  exposed  to  the  air  and  light  the  leaves  may  grow  too 
fast,  and  as  the  evaporation  through  these  organs  is  excessive,  compared 
with  the  amount  of  moisture  the  tender  rootlets  can  absorb,  the  youne 
plant,  after  having  shown  a  fictitious  growth  for  a  while,  soon  withers  and 
gradually  dies  away. 

A  percentage  of  misses,  variable  with  the  season,  the  nature  and  state  of 
the  cuttings,  the  variety  of  vine  (Muscat  strikes  with  great  difficulty)  is  to 
be  expected,  and,  for  filling  up  these  blanks,  which  may  amount  to  60  per 
cent,  or  more  in  some  cases,  it  is  always  advisable  to  keep  a  small  nursery, 
from  which  rooted  plants  may  be  obtamed. 

Planting  with  rooted  plants  is  almost  a  certainty,  and  these  may  be  put  in 
the  ground  during  the  winter,  or,  better  still,  in  the  autumn,  unless  the  soil 
be  too  wet.  They  then  make  a  start  early  in  the  spring.  It  is  a  common 
belief  that  plants  are  quite  inactive  during  the  winter ;  but  this  is  not  the 
case,  and  their  roots  carry  on  more  or  less  actively  their  functions  during 
that  period,  and  grow  a  number  of  rootlets.  Earlv  planting,  therefore, 
enables  the  plant  to  take  hold  of  the  ground,  and  make  a  vigorous  growth 
when  the  spring  comes  round. 

In  rooting  up  from  the  nursery,  care  should  be  taken  to  injure  the  roots 
as  little  as  possible. 

The  operations  which  follow  the  planting  of  a  vineyard  may  be  summed 
up  as : — 

Keeping  the  ground  scrupulously  clean  and  free  from  weeds,  which 
would,  by  coming  into  competition  With  tho  young  roots  of  the 
vines,  chiefly  spread  near  the  surface,  rob  them  of  part  of  the 
assimilable  plant-food  contained  in  the  soil. 

Sunning  a  light  scarifier,  as  often  as  occasion  requires,  to  keep  the  surface 
loose  and  promote  absorption  by  moisture  while  counteracting 
the  excessive  evaporation  rendered  more  sensible  by  the  capillarity 
of  a  hardened  crust  on  the  surface  of  the  soil. 

Pruning  low  the  first  winter,  and  rather  late  in  the  season  than  other- 
wise, as  young  vines  have  a  tendency  to  push  the  growth  of  the 
leaves  too  early  in  the  spring. 

Tying  up  the  young  shoots  against  a  stick  to  prevent  their  being 
severed  from  the  stock  by  high  winds. 

Giving  to  the  stocks  the  required  height  at  the  second  or  third  pruning. 

Pilling  up  with  rooted  plants  of  one  or  two  years*  growth,  as  the  case 
may  DO,  any  blank  in  the  field. 

Aubbing  off  tender  branches  of  grapes,  should  any  appear  too  early,  in 
order  not  to  tax  the  energy  of  the  young  plants. 

The  fourth  year  the  young  vineyard  may  be  expected  to  bear  a  fair  crop 
of  grapes,  which  goes  on  increasing  for  two  or  three  years,  the  yield  being 
pretty  well  the  same  after  that  for  a  great  number  of  years. 
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Manuring. 

It  is  a  wise  plan  before  planting  out  a  vineyard  to  submit  samples  of  the 
soil  for  analysis,  for  while  in  some  favoured  localities  there  is  in  the  virgin 
soil  sufficient  readily  available  plant-food  to  meet  the  requirements  of  the 
young  vines  until  they  come  into  bearingr,  the  majority  of  soils  are  deficient 
in  one  or  more  essential  constituents.  When  such  is  the  case,  it  is  necessary, 
in  order  to  promote  vigorous  root  growth  and  early  maturity,  to  apply  what 
may  be  termed  fundamental  manures.  Eor  this  purpose  an  abundance  of  stable 
manure,  well  worked  into  the  soil  during  the  operation  of  subsoiling  or 
trenching,  is  about  the  most  satisfactory;  but  where  such  manure  is  not 
available,  the  thorough  turning  under  of  a  partially  matured  crop  of  cow-peas 
or  other  green  stuff,  or  the  application  of  bone-dust  or  mineral  phdsphate  at 
the  rate  of  about  12  cwt.  per  acre,  will  provide  a  store  which  will  furnish  the 
deep  main  roots  of  the  vine  slowly  but  steadily  with  necessary  food. 

When  the  plants  come  into  bearing  care  should  be  taken  to  ascertain  the 
exact  requirements  of  the  vines.  One  way  of  doing  this  is  to  mark  off 
experimental  plots  as  described  in  M.  Blunno's  pamphlet  on  manuring  vine- 
yards (available  on  application  to  the  Department). 

The  following  ia  a  complete  formula  recommended  by  Mr.  Blunno  for  the 
treatment  of  bearing  vineyards : — 

Superphosphate  of  lime,  from  I  cwt.  2  qrs.  to  3  cwt.  per  acre. 

Sulphate  of  potash,  from  1  cwt.  1  qr.  to  2  cwt.  2  qrs. 

Nitrate  of  soda,  1  cwt.*  2  qrs.  to  2  cwt.  3  qrs. 

Gypsum,  from  2  cwt.  2  qrs.  to  4  cwt. 

Either  nitrate  of  soda,  or  sulphate  of  potash,  or  superphosphate  may  be 
omitted,  according  to  the  results  of  experiments.  Of  course  you  should  use 
more  or  less  of  these  ingredients  according  to  the  greater  or  lesser  fertility 
of  your  soil ;  but  you  should,  it*  possible,  keep  the  proportion  between  them, 
and  not  apply,  for  instance,  a  maximum  quantity  of  superphosphate  and  a 
minimum  of  potash. 

Superphosphates  and  gypsum  should  be  applied  during  winter,  so  that  they 
may  have  the  benefit  of  all  the  winter  rain. 

Nitrate  of  soda  must  be  applied  in  the  beginning  of  spring,  otherwise  the 
winter  rains  would  wash  it  away,  because  it  is  not  retained  by  the  soil,  and 
it  is  very  soluble. 

Sulphate  of  potash  may  be  given  about  midwinter,  and  about  the  same 
period  may  also  be  supplied  stable  manure  or  blood  in  form  of  compost. 

All  chemical  fertilisers  should  be  mixed  with  four  or  five  times  their  volume 
of  earth  before  they  are  applied,  and  put  around  the  stock  within  a  radius  of 
2  feet  or  so,  and  then  covered  in. 

Put  the  superphosphate,  with  the  gypsum,  about  4  inches  deep ;  the  other 
fertilisers  to  follow. 

The  system  of  digging  round  each  stock  for  applying  the  manures  perhaps 
is  expensive,  therefore  you  could  open  two  drills  with  the  plough,  very  close 
to  the  stock  on  each  side  of  it,  and  put  the  fertilisers  in  the  drill.  This 
method  will  be  far  cheaper,  and  also  very  easy. 

Nitrate  of  soda,  however,  which  should  be  given  in  the  beginning  of 
spring,  must  not  be  put  deep  in  the  soil,  but  only  spread  round  the  stock 
and  then  lightly  covered  in. " 
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♦Pkuning. 
Winter  Pruning 

Ist.  The  quantity  of  the  crop  is  constantly  in  inverse  proportion  to  that  of 
the  wooden  development  of  the  vine,  i.e.,  the  more  wood  the  Jess  crop,  and 
vice  versd. 

2nd.  The  strontjer  and  bigger  every  single  reserved  cane  is,  the  less  will  be  its 
tendency  to  bear  fruits.     Canes  of  average  thickness  are  the  most  fruitful. 

3rd.  The  vertical  position  of  any  spur  or  rod  is  very  favourable  to  a  large 
growth  of  wood  and  leaves,  the  inclined  or  horizontal  inducing  the  buds 
to  give  fertile  shoots ;  therefore  any  disposition  or  arrangement  directed 
to  check  the  course  of  the  sap  is  always  the  best  to  secure  the  production 
of  bearing  wood,  so  that  bowing  and  bending  down  the  reserved  long  rods  is 
a  very  good  manner  to  trim  the  vine.  Any  wound,  scar,  knot,  tie,  or  grips 
on  the  stem  or  canes  of  a  very  vigorous  vine,  by  preventing  the  rush  of  the 
sap,  and  by  somewhat  weakening  the  plants,  are  likely  to  promote  fruiting. 

Besides  this  the  vigneron  must  remember  that  suckers,  say  the  canes 
coming  from  the  wood  more  than  one  year  old,  will  not,  as  a  rule,  bear  shoots 
with  grapes,  so  that  they  are  always  to  be  cut  ofE  except  when  one  or  more 
new  branches  are  wanted  to  give 
the  vine-stem  a  proper  shape,  and 
equalise  the  growth  on  each  side 
of  it.     In  this  instance  a  sucker  is 
even  sought  and  assisted  to  grow. 
When  one  or  two  of  them  are  lowly 
placed  they  may  be  kept  in  order 
to  lower  the  vine-stem,  which  after 
several  years  since  the  planting  may 
have  attained  a  height  not  suitable 
to  the  adopted  system  of  training 
the  vines. 

When  the  second  year  has  elapsed 
the  new  arms  grown  out  of  the 
suckers  will  bear  fruit,  the  old 
branches  of  the  stem  above  the 
latter  are  taken  away,  so  the  plants 
are  not  only  reduced  to  a  normal 
height,  but  even  renewed  and  strengthened  owing  to  the  suppression  of  old 
and  wearied  material  (Fig.  1). 

Time  for  Pruning. 

No  absolute  time  can  be  suggested  as  the  proper  one  year  in  and  year  out 
for  this  operation ;  allowance  must  be  made  for  variations  of  climate  and 
earlineas  or  tardiness  of  seasons.  Roughly  speaking,  in  districts  north  of 
the  latitude  of  Sydney,  June  is  about  the  best  month,  while  in  the  southern 
districts,  for  the  most  part,  July  is  the  most  favourable  time  to  prune. 

Where  the  vines  have  a  tendency  to  produce  an  excess  of  wood  and  foliage 
at  the  expense  of  the  fruit,  pruning  after  the  sap  has  started  to  move  and 
the  buds  have  commenced  to  swell  will  have  good  results. 

If  the  vineyard,  owing  to  its  exposure,  is  subject  to  late  frosts,  the  late 
pruning  may  often  save  the  vines  from  injury,  because  it  makes  the  buds 
shoot  with  a  delay  sometimes  of  a  week  or  ten  days,  especially  the  lower 

*  M.  Blunno,  Viticultural  Expert,  Agricultural  Gazette^  June,  1S97. 


Figr.  1.— Showinjr  where  the  old  and  overjrrown 
branch  should  be  cut  off,  leavinf?  spurs  for 
formation  of  new  amis. 
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eyes  which  mostly  are  to  be  reserved.    These  being  still  closed  when  the 
frost  is  likely  to  fall,  are  not  affected  by  the  freezing  temperature. 

For  old  vines  in  poor  or  very  dry  soil  the  pruning  should  be  earlier,  so  as 
to  avoid  an  abundant  bleeding,  which  would  make  the  plants  weak. 

How  to  cut  Canes  and  Branches. 

Very  little  attention  is  paid,  as  a  rule,  to  this  particular  of  the  pruning  of 
the  vine,  and  I  deem  it  advisable  to  give  a  few  hints  concerning  it  to  save 
several  inconveniences  which  may  follow  through  their  neglect. 

A  rod  should  be  always  cut  on  the  knot  actually  above  the  upper  eye  to 
be  reserved.     If  you  split  a  cane  you  see  that  the  pith  is  interrupted  by  a 

diaphragm  of  hard  and  ligneous  tissue  in  cor- 
respondence to  each  knot.  It  is  just  on  this 
diaphragm  that  the  cut  should  be  made,  so  that 
protection  maybe  afforded  to  the  spongy  tissue 
which  the  pith  is  made  of  (Fig.  2). 

I  know  myself  that  this  system  of  trimming 
would  not  give  a  nice  appearance  to  the  vine, 
on  account  of  these  stumps  so  being  left  over 
the  last  eye  of  the  spurs ;  however,  it  is  the 
best  method.  At  all  events,  you  may  cut  the 
interknot  just  on  its  middle  for  those  varieties 
with  long  merithals  (interknots),  and  a  little 
higher  for  those  which  have  them  short. 

The  very  common  system  of  cutting  just 
close  to  the  eye  is  to  be  condemned,  for  the 
wood  dries  up  to  the 
distance  of  a  few  lines 
below  the  cut  and  the 
eye  may  be  destroyed, 
or,  at  least,  injured. 
Moreover,  the  cut 
should  be  made  sloping, 
and  the  inclination  on 
the  opposite  side  of  the 
position  of  the  eyes,  so 
that  if  the  spur  is  verti- 
cally situated  the  flow 
of  the  sap  may  not 
injure  them  (Fig.  3). 

Any  branches  of  old 
wood   to   be  shortened 

or  removed  at  all  should  be  always  cut  close  to 
the  insertion,  and  always  with  a  sloping  cut, 
so  as  to  hasten  the  healing  up  of  the  wound. 
For  all  large  cuts  it  is  advisable  to  use  grafting 
wax  for  protection  against  the  action  of  the  air,  but  the  treatment  of  the 
wound  with  a  fungicide*  solution  would  serve  better  and  be  more  speedy. 

It  is  evident  to  the  slightest  observation  how  many  vines  last  much  less 
time  on  account  of  a  sort  of  dry  cancer  which  the  cuts  not  healed  are  subject 
to,  the  cancer  working  below  and  invading  a  good  part  of  the  stem.  To  these 
neglected  large  cuts  may  be  accounted  the  spreading  of  two  vine  diseases — ^the 


Fig.  3.— Sbowinir  the  sloping 
cut  with  inclinataou  oppo 
site  to  position  of  eye. 
(After  Foex.) 


Fig.  2.— Line  8ho\\ing  cut  through 

ligneous  diaphragm. 

(After  Foex.) 


*  8ee  note  next  page. 
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malnero  and  the  rogna  (French  hnusin  ?) — which  most  likely  are  due  to  bacteria 
that  find  an  easier  way  of  invasion  through  any  lesion  or  unprotected  tissues. 

All  the  germs  of  putrifaction  floating  in  the  surrounding  air,  or  living  in 
the  soil,  find  a  very  suitable  liquid  to  live  in  in  the  sap  bleeding  from  large 
wounds,  and  then  attack  also  the  healthy  tissues. 

There  is  a  very  speedy  way  to  prevent  the  penetration  of  these  germs  by 
applying  to  the  wound  the  same  solution  as  3ugfi;ested  for  the  winter  dressing 
against  the  anthracnose*  as  soon  as  the^cut  is  made. 

Short  or  Long  Fmning. 

This  is  a  vitdl  argument  intimately  connected  with  the  economical  success 
of  vine  growing,  and  vignerons  are  so  alive  to  the  importance  of  it  that  I  am 
often  asked  about  this  subject. 

By  short  pruning  is  meant  a  system  of  cutting  the  rods  to  be  reserved  on 
the  vine,  from  one  to  three  or  four  eyes;  when  more  eyes  are  left  the 
method  is  called  long  pruning.  The  stumps  of  one-year- 
old  cane  cut  back  to  two  eyes  are  generally  called  spurs. 
When  they  are  associated  with  rods  of  six  to  eight  or  nine 
eyes,  then  a  mixed  pruning  will  ensue. 

Agaiu,  spurs  in  toe  system  of  short  pruning  play  at  the 
same  time  both  the  parts  of  giving  fruit  for  tne  current 
season  and  wood  for  the  next.  In  the  case  of  pure  long 
pruning  one  or  two  spurs  are  at  times  left,  but  while  the 

production     of    the 


3=» 


Fig.  4. 


grapes  is  entrusted 
to  the  rods  left  long, 
the  spurs  are  instead 
meant  to  give  only 
wood  for  the  pruning 
of  the  next  season. 
It  is,  therefore,  not 
so  important  that 
these  spurs  should  be 
well  placed  as  that 
the  position  of  them 
on  the  stem  should 
be  such  as  to  ensure 
good  strong  shoots  that  will  become  at  the  end  of  the  season  well  summered 
canes  for  the  pruning  of  the  next  year.  Still,  a  simple  bud  can  be  induced 
to  fill  the  part  of  spur.  If,  when  stretching  the  long'cane  along  the  wire,  the 
fold  is  made  a  little  above  the  first  or  second  bud,  and  a  vertical  position  is 
given  to  those  interknots  upon  which  the  buds  are  placed,  it  will  be  found  that 
owing  to  their  position  being  just  on  the  direction  of  the  flush  of  the  sap,  the 
same  will  develop  in  strong  shoots,  which,  as  a  rule,  will  not  bear  fruit,  or  very 
little,  but  will  become  very  strong  canes  of  replacement  for  the  next  year, 
whilst  the  eyes  placed  on  that  part  of  the  rod  in  a  horizontal  position,  because 
of  the  sap  checKed  at  the  fold,  will  develop  in  shoots  not  so  strong,  but  will 
give  plenty  of  grapes  in  compensation.     (iSee  Fig.  4,  right  hand  cane.) 

*  Concentrated  solution  of  snlpfaate  of  iron  : — 

Sulphate  of  iron  (green  copperas),  5  lb. 
Sulphuric  acid  (oil  of  vitriol),  \  pint. 
Warm  water,  1  gallon. 
To  avoid  the  spurting  of  the  acid  over  the  face  and  hands  of  the  operator  in  preparing 
the  solution,  the  sulphuric  acid  should  first  be  poured  over  the  sulphate  of  iron,  and 
afterwards  warm  water  added. 
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The  unsuitability  of  short  pruning  for  flome  kinds  of  yines  is  well  known, 
as  for  instance  the  currants,  while  some  others  do  well  enough.  The  higher 
percentage  of  sugar  in  the  must  of  short  pruned  vines  is  commonly  admitted. 
But  here  there  is  hidden  a  question  of  viticultural  economy  that  I  wish  to 
make  plain.  Some  varieties  without  being  unadapted  to  a  short  cut  would 
pay  far  better,  in  my  opinion,  if  pruned  longer.  The  adoption  of  the  long 
pruning  for  the  Shiraz  has  proved  a  success  also  in  these  colonies,  and  I  am 
sure  it  will  be  the  same  for  some  o4her  grapes — For  the  Malbeck,  to  give 


Fig.  6. — S^'Btem  named  alter  Dr.  Guyot  (siniple). 

one  instance.     As  far  as  the  Cabernet  is  concerned,  it  is  well  known|that  to 
get  a  crop  that  variety  must  be  pruned  long. 

One  objection  might  be  raised  from  the  part  of  those  who  believe"only  in 
musts  with  the  highest  specific  gravity.  A  long  pruning  will  give  as  a  rule 
a  heavier  crop,  but  sometimes  with  a  percentage  of  sugar  a  little  lower,  and 
a  higher  degree  of  fixed  acidity.     Well,  from  the  point  of  view  of  a  good 


Fig.  6.— Horizontal  cordon  ;  unilateral,  simple  ;  also  called  Royat's  system. 

and   complete   fermentation  a  too    high    specific    gravity   is  other  than  a 
blessing ;  moreover  these  probable  differences  are  verv  often  most  trifling. 

There  is  at  present  in  the  European  wine  districts  a  very  favourable 
movement  for  transforming  the  old  classic  gooseberry-bush  system  of  pruning 
into  that  of  the  horizontal  cordon  on  single  arm  with  spurs,  or  any  other 
method  which  would  allow  of  one,  two,  or  more  long  canes  being  left  to  each 
vine,  the  aim  being  to  increase  the  quantity  of  the  crop  without  prejudicing 
the  quality. 
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In  Europe  experiments  have  been  conducted  at  different  places  and  under 
reliable  conditions  with — 

1.  The  common  gooseberry-bush  method. 

1.  The  Guyot  pruning,  which  consists  of  a  rod  with  6-7-8  eyes,  stretched 
in  a  horizontal  position,  and  a  spur  with  two  eyes  to  give  the 
necessary  canes  for  the  pruning  of  the  next  year.     (Fig.  5.) 

3.  Horizontal  cordons  on  a  single  arm  with  spurs.     (Fig.  0.) 

4.  The  system  of  Cazenave-Guyot,  consisting  of  a  single  horizontal 

cordon,  on  which  are  implanted  spurs  of  two  eyes  associated  with 
canes  of  6  to  7  eyes.     (Fig.  7.) 


Fig.  7  — System  of  Cazenave,  modified  by  Guj'ot. 

The  average  number  of  eyes  left  was  equal  through  all  the  systems  in 
experiment ;  the  soil  quite  the  same  throughout  all  the  plot — say,  loose,  deep, 
fresh,  and  fertile  ;  the  same  attention  as  to  cultivation  was  paid,  <&c. ;  so  the 
only  difference  consisted  in  the  training  of  the  vine. 

The  kinds  of  grapes  first  tried  were  the  Cabernet  and  the  Sirah  (synonym 
of  Shiraz),  the  following  having  been  respectively  the  quantity  of  the  crop 
per  acre,  its  strength  in  saccharine  matter,  and  the  fixed  acidity : — 


Sirah, 

Quantity  of  crop. 
1st  system,  2,130  kilos.* 
2nd     „        3,333     „ 
3rd      „       4,780      „ 
4th      „       6,080     „ 

Percentage  of  sugar. 
19-42 
18-88 
19-42 
19-03 

Cabernet, 

Percentage  of  fixed  acidity. 
1053 
1057 
1-020 
1-046 

Ist  system,  2,330  kilos. 
2nd     „        3,221      „ 
3rd      „        4,700     „ 
4th      „        6,851      „ 

18-58 
18-38 
18-88 
1710 

1-012 
1027 
1-020 
1-012 

•A  kilo«=a  little  over  35  oz.  avoir. 

The  percentage  of  sugar  does  not  compare  favourably  with  that  we  have 
here  ;  but  remember  that  these  experiments  have  been  carried  out  in  a  place 
where  the  musts,  as  a  rule,  never  attain  a  higher  standard  than  21  to  22 
per  ceut.,  owing  to  the  climate  of  the  district,  which  is  rather  cool  and  rainy. 
Therefore,  the  figures  given  do  not  lose  their  meaning  when  the  question  is 
regarded  from  a  general  stand  point.    What  really  is  of  interest  to  New  South 
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Wales  vignerons  is  the  very  trifling* difference  amongst  the  four  systems  for 
both  the  percentage  of  sugar  and  fixed  acidity.  For  the  Cabernet  only,  as 
may  be  seen,  there  is  a  difference  of  1'78  per  cent,  of  sugar  between  the  third 
and  fourth  systems  in  favour  of  the  former.  The  crops  in  the  four  systems 
adopted  are  in  the  same  proportion  as  the  numbers  1:  1*67:  2.25:  3  for 
the  Siriah,  and  as  1 :  1-38  :  201 :  3  for  the  Cabernet. 

Perhaps  it  may  be  argued  on  the  point  that  both  these  kinds  of  grapes 
have  a  preference  for  the  long  pruning,  and  the  said  preference  would 
account  for  the  larger  crop ;  but,  even  with  the  third  system — namely,  of 
the  horizontal  cordon  with  spurs — the  yield  is  more  than  twice  that  got 
from  the  gooseberry-bush  training ;  and  the  horizontal  cordon  with  spurs 
is  considered  to  be  short  pruning. 

Then  taking  kinds  of  grape  that  in  their  districts  of  origin  are  in- 
differently pruned  short  or  long,  the  crops  stand  respectively  like  the 
numbers  1 :  1'62 :  2*83 :  4*12,  as  may  be  calculated  from  the  figures  given  in 
the  following  plans  of  M.  Carlucci : — 


Kinds  of  grape. 

Goosebury-bush 
system. 

Guyot  system. 

Gordons. 
8 

Cazenave-Guyot 
s^'siem. 

4 

Malbeck 

Meiinier 

Merlot      

White  Pinot       

Grey  Pinot          

Muscatelle 

1-470 
0-433 
1-300 
0-430 
0-930 
1-400 
0-700 
0-600 
0-750 
1-020 

2.575 
0-380 
2-500 
0-933 
1-550 
1-675 
1-500 
0-400 
1-430 
1733 

3-600 
1-200 
3-750 
2-750 
2-930 
3-850 
1-500 
1-325 
2-025 
2-655 

6-750 
1-250 
5-250 
2-850 
2-900 

White  Gamay     

White  Traminer 

Riesling 

Italic  Riesling 

4-625 
3-000 
3-250 
3-650 

Average,  per  vine 

0-903 

1-467 

2-558 

3-725 

Proportion          

1-00 

1             1-62 

2-83 

4-12 

In  many  parts  of  Europe  the  horizontal  cordon  system  is  regarded  as  the 
most  reproductive  'system  of  pruning,  and  is  coming  into  general  favour. 
Por  the  climate  of  the  southern  vine-growing  districts,  where  rain  is  so 


Fig.  S.— Double  Guyot. 

scarce,  I  discard  the  fourth  system,  viz.,  the  Cazenave-Guyot,  as  it  requires 
the  possibility  in  the  vine  of  an  exceedingly  vigorous  gro^-th,  which,  as  a 
rule,  is  impossible  in  very  dry  soils. 
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The  cordons  themselres  are  more  suitable  in  districts  where  the  vine  can 
find  enough  moisture  for  bringing  to  ripeness  the  larger  crop,  and  securing 
at  the  same  time  good  canes  for  the  pruning  of  the  next  year ;  and  I  would 
advise  anyone  about  to  try  this  system  to  go  for  simple  cordons— say,  not 
'with  double  arms  CPig.  9) — so  as  not  to  push  and  force  the  vigpr  of  the 
plants,  because  after  a  few  very  good  vintages  he  would  complain  of  an  ever 


Fif?.  0.— Bilateral,  Horizontal  Cordon. 

decreasing  yield,  owing  to  the  exhaustion  of  the  vines.  Deeper  and  more 
frequent  working  of  the  soil  and  proper  manures  should  help  the  vineyard 
to  produce  good  crops  for  many  years. 

The  Guyot  system  consists  of  a  long  rod  with  six  to  eight  buds,  the  rod 
being  renewed  every  year  through  the  canes  coming  from  a  spur  left  for  this 
purpose:  The  yield  is  generally  considered  with  respect  to  that  of  the 
gooseberry-bush  fashion  in  the  average 
proportion  of  1*5  to  1.  The  said 
system  is  not  so  exhausting  as  the 
cordons  and  the  Cazenave,  so  the  need 
of  manures  is  not  so  felt  as  in  those 
two  cases  ;  but  if  the  so-called  double- 
Guyot  method  (Fig.  8)  is  adopted, 
there  will  be  an  increase  of  crop  on 
that  of  the  simple  Guyot,  necessitating 
more  frequent  labour,  and  from  time 
to  time — say,  every  two  or  three 
years — the  application  of  sufficient 
fertilisers  to  restore  to  the  vines  what 
is  taken  from  them  by  a  more  abundant 
fructification. 

I  do  not,  of  course,  exclude  deep 
working  and,  from  time  to  time,  proper 
manuring  for  the  vines  pruned  on 
the  gooseberry-bush  system,  especially 
when  with  the  spurs  is  associated  a  long  rod  (Fig.  10)  ;  I  mean  to  say  that 
attention  to  the  land,  and  the  refund  to  the  soil  of  the  nourishing  elements 
taken  away  by  the  vines,  is  more  necessary  in  the  case  of  vineyards  trained 
on  a  system  of  pruning  which  causes  the  vines  to  be  heavy  bearers.  It  is 
only  a  question  of  proportion. 


Fig.  10.— Oooaoberrj'-buHh,  with  long  rod  called 
in  some  districts  of  France  Fl^che  or  Pissevin^ 
and  in  Sicily  Sairicaturo. 
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When  a  lonjx  cane  is  left  with  the  spurH  on  a  vine  trained  on  gooseberry- 
bush  fashion  of  very  strong  wooden  growth,  care  should  be  taken  every  year, 
at  the  time  of  pruning,  not  to  leave  this  long  cane  always  on  the  same 
branch,  but  a  new  arm  should  be  selected  to  support  it.  This  is  necessary 
in  order  to  equalise  growth  on  all  sides  of  the  vino,  which  would  otherwise 
become  contorted. 

In  connection  with  the  systems  of  horizontal  cordons,  Cazenave-Guyot 
and  simple  Guyot,  there  is  the  necessity  of  a  special  fitting  of  stakes,  and 
of  two  wires  stretched  along  the  rows,  which,  oeside  the  increase  of  the 
expense  for  the  outlet,  prevents  cross-ploughing  of  the  vir»eyard,  requiring, 
therefore,  more  hand  labour  to  work  those  strips  of  ground  left  along  every 
row.  This  is  somewhat  a  drawback  to  the  above-mentioned  systems  ;  but, 
taking  everything  into  consideration,  the  cordon  method  is  more  profitable 
than  the  gooseberry -bush.  For  my  own  part,  I  have  no  doubt  that  in  tlie 
southern  districts  the  Guyot  system,  either  simple  or  double,  would  be 
found  very  advantageous ;  also  the  horizontal  cordons  would  prove  very 
profitable,  especially  in  land  with  subsoil  capable  of  retaining  the  moisture. 

It  will  be  generally  admitted  that  the  retention  of  sufficient  moisture  in 
the  soil  is  of  great  importance  under  any  system  of  treatment,  and  more 
especially  is  this  the  case  where  the  system  of  pruning  adopted  is  one  likely 
to  promote  a  vigorous  growth  of  shoots  far  removed  irom  the  main  stem. 


Summer  Pruning.* 

SucJcering  and  Disbudding. 

By  suckers  are  meant  all  the  shoots  which  grow  from  the  old  stem  and  on 
any  of  its  ramifications  which  are  at  least  2  years  old.  Generally,  they  do 
not  bear  fruit ;  occasionally  they  do. 

But  there  are  exceptions  in  which  suckers,  rather  than  to  be  suppressed, 
ouffht  to  be  assisted  and  encouraged  to  grow. 

To  lower  a  st^m  which  has  grown  too  high,  a  sucker,  lowly  placed,  is  left 
and  looked  after,  and  on  the  next  winter-pruning  it  is  cut  back  to  two  or 
three  eyes,  while  the  upper,  old,  and  worn-out  stem  is  sawn  off;  so  the  vine 
is  not  only  reduced  to  a  normal  height,  but  also,  to  a  certain  extent,  renewed. 

In  old  vines  growing  on  poor  and  very  dry  soils,  suckers  must  be  carefully 
rubbed  off.  This  operation  may  be  performed  by  gently  rubbing  the  stem 
with  the  hand  if  the  suckers  are  just  starting  and  their  length  being  not 
yet  an  inch  or  so  ;  but  then,  after  a  fortnight,  the  stem  will  again  show  some 
new  ones,  and  this  is  mostly  the  case  on  some  ;^ivcn  varieties  like  the  Aucarot, 
flo  the  operation  is  to  be  repeated.  If  the  suckers  have  been  allowed  to  grow 
4  or  5  inches,  more  attention  should  be  paid  to  the  modus  operandi.  As  a 
rule,  vignerons  pluck  off  roughly  these  suckers ;  hence  a  lacerated  wound, 
which  denudes  one.  of  the  strata  of  the  bark — cambium,  A  stream  of  sap 
then  flows  to  that  wound  ;  a  callus  is  soon  formed,  from  which,  in  very  short 
time,  more  suckers  shoot  out ;  and  the  vigneron  then  has  to  contend  with 
three  or  four  of  these  sap-robbers,  which  may  spring  from  the  place  of  that 
one  which  was  carelessly  removed. 

The  best  way  to  avoid  this  inconvenience  is  to  cut  off  the  sucker  with  the 
thumb  and  forefinger  nails,  leaving  I  inch  of  it  on  the  stem.  Tho  little 
stump  soon  dries  .up,  bo  any  laceration  of  the  bark  is  avoided. 

*  M.  Blunuo,  Agricultural  OazeUe,  November,  1897. 
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Disbudding  is  the  remoyal  of  the  shoots,  growing  on  one-year  wood,  which 
do  not  show  any  fruit.  Such  shoots  are  worthless,  and,  unless  required  for 
keeping  the  yine  in  proper  shape,  should  be  nipped  off. 

Finching  and  Topping, 

'  The  reason  of  topping,  generally  speaking,  is  to  conserye  the  sap  for  the 
better  deyelopment  of  the  canes,  and  the  grapes  hanging  on  them.  This,  like 
many  other  sound  principles,  is  abused  and  misused  in  the  practice ;  hence  a 
failure,  which  is  then  accredited  to  the  theory  itself  instead  of  to  the  method 
of  performing  the  operation. 

When  we  attempt  to  review  all  that  has  been  published  on  the  subject  of 
certain  practices  of  summer-pruning,  such  as  topping,  pinching,  or  suppressing 
some  of  the  leaves,  and  when  we  think  that  wnat  is  written  is  not  grounded 
on  simple  theory,  but  on  the  observance  of  the  traditional  systems  of  many 
vine-growing  countries,  or  on  regular  experiments  lasting  for  eight  or  ten 
years,  and  carried  out  by  clever  experts,  we  are  struck  by  the  difference  of 
the  results,  and  find  that  it  is  not  very  easy  to  plan  out  a  rule  to  give  the 
vignerons  as  their  future  guide  on  the  matter. 


Every  vine  in  healthy  condition  has  more  leaves  than  are  really  wanted. 
This,  perhaps,  may  justify  in  some  way  the  practice  in  some  vine-growing 
districts  of  suppressing  some  of  the  leaves  in  order  to  expose  the  grapes 
to  the  beneficial  effects  of  the  sun,  but  I  must  not  omit  that,  while  this  is  per- 
fectly right  in  cold  climates,  where  the  sunny  days  are  not  many,  the  system 
cannot  be  recommended  in  hot,  sunny  places.      Here  grapes  ileed  to  be 

2b 
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sheltered  to  avoid  any  scorching  effect  of  the  solar  heat,  which,  when  too 
severe,  has  a  different  result,  i.e.,  instead  of  promoting  the  function  of 
assimilation  inside  of  the  leaves,  checks  it.  In  fact,  many  vic^neroDfi  must 
have  noticed  that  in  very  dry  and  hot  seasons  grapes  do  not  ripen  well. 
They  look  as  if  they  were  mature,  as  far  as  the  colour  of  the  berries  is  con- 
cerned ;  but  then  the  must  is  not  so  sweet,  and  is  rather  too  acid,  and  the 

proportion  of  juice  not  so 
plentiful  as  in  the  years  of 
normal  summer  temperature. 
Many  must  have  also  seen  the 
beneficial  effects  of  a  good 
downpour  during  a  period  of 
very  intense  heat  on  the 
ripening  of  the  grapes.  The 
moisture  in  the  poil  in  the 
surrounding  air  and  the  lower 
temperature  makes  the  leaves 
and  the  grapes  start  their 
physiological  work  again, 
which  work  was  nearly  sus- 
pended. 

The  top  leaves  of  a  vine- 
shoot — (say)  those  small 
leaves  of  the  extremity  which 
have  not  a  normal  size,  and 
are  not  of  a  deep-p:reen  colour — do  not  do  any  effective  work,  because  in 
them  the  chlorophyll  is  not  well  formed  and  scarce,  so  they  are  unable  to  do 
any  work  of  assimilation  to  prepare  the  starch,  which  is  the  startpoint  of  the 
sugar.  Hence  one  may  sugs:est  the  expediency  of  doing  away  with  them. 
I  fall  in  with  this  idea,  therefore  the  topping  should  only  be  limited  to  the 
removal  of  three  or  four  inches,  as  is  shown  in  Rg.  1. 

Many  experts  prefer  the  pinching,  which  then  is  done  earlier — (say)  soon 
after  the  flowers  set.  By  only  nipping  off  the  terminal  (see  fig.  2  a  a  o),  to 
which  is  entrusted  any  extension  of  the  shoot,  this  is  checked  in  its  growth. 


Fig.  2. 


Fig.  3. 


Fig.  3  represents  vines  trained  on  the  Guyot  system.  The  shoots  bearing 
grapes  (o  o  o)  were  pinched  as  they  reached  the  height  of  the  wire  F,  whilst 
these  long  ones  {d  d)  on  each  stock  of  the  same  drawing,  which  sprung  from 
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the  spurs  are  meant  to  furnish  the  canes  of  replacement  for  the  next  winter 
pruning ;  consequently,  they  are  allowed  to  grow  unmolested  in  order  to 
obtain  a  respectable  length. 

The  Pigs.  4  and  5  represent  two  vines  trained  on   the  gooseberry-bush 
system,  in  which  no  topping  was  effected  ;  but  then  the  shoots,  when  they « 
had  r<eacbed  a  convenient  length,  were  fastened  and  intertwined  in  the  first 
instance,  while  in  the  second  they  were  fastened,  and  the  top  twisted  down. 


This  method  of  bending  and  twisting  the  young  shoots  controls  their  pro- 
fuse growth  in  length,  and  also  the  flow  of  the  sap,  which  will  be  better 
elaborated.  Eurthermore,  the  shoots  and  leaves  ot*  each  vine  being  kept 
together,  do  not  hinder  the  easy  working  of  the  ground,  and,  moreover,  the 
grapes  are  well  sheltered. 

Abortive  Flowers, 

"When  the  flowers  of  the  vine  do  not  set  and  transform  themselves  into 
fruit  there  is  a  case  of  abortion  (coulure,  colaturd).  This  may  be  caused  by 
three  different  reasons,  which  we  will  consider  separately. 

Those  who  are  a  little  acquainted  with  vine-growing  must  have  noticed 
that  on  some  particular  kinds  of  vines  the  fecundation  does  not  take  place, 
hence  any  amount  of  berries  are  missed,  and  on  examining  those  tiny  flowers 
one  can  see  that  the  male  and  female  organs  are  not  well  developed.  This  is 
a  constitutional  affection  against  which  nothing  can  be  done.  Among  experts 
these  flowers  are  called  coulards.  Some  varieties  of  muscat  are  conspicuous 
for  this  inconvenience,  while  most  of  the  American  true  species,  and  many 
of  their  natural  hybrids  have  but  coulards  or  imperfect  flowers. 

Sometimes  the  abortion  of  the  flowers,  even  if,  physiologically  speaking, 
well  constituted,  is  due  to  the  invasion  of  parasites  at  the  time  of  the 
blossoming,  against  which  the  preventive  specific  remedy  suggested  for  each 
infection  should  serve  to  prevent  the  damage.  When,  during  the  blossom- 
ins^,  the  temperature  of  the  air  falls  rapidly,  or  when  the  blossoming  coincides 
with  a  period  of  foggy  weather,  many  flowers  are  missed,  and  often  what 
would  have  been  a  bunch  of  grapes  will  be  a  tendril.  This,  however,  is  not 
much  to  be  feared  in  onr  climate. 

But  often  the  fecundation  of  many  flowers  does  not  take  place  regularly, 
hence  a  scarce  fructification,  through  the  superabundant  vigour  of  the  vine, 
and  consequently  of  the  shoots,  because  of  a  strong  flow  of  the  sap,  which  is 
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mostly  characteristic  of  vines  in  low  and  wet  soil.  Then  the  flowers  are 
"  drowned/'  to  translate  the  term  used  by  the  vignerons  of  some  vine-grow- 
ing districts  of  the  Continent. 

In  the  case  of  too  much  moisture  in  the  ground,  a  good  drainage  wonld 
assist  in  preventing  the  inconvenience.  If  the  strength  is  due  to  the  high 
fertility  of  the  soil,  then  more  spurs  or  canes  should  be  left  on  the  stock  at 
the  time  of  the  winter  pruning. 

Annular  Incision, 

Finally,  there  is  the  annular  incision,  to  which  the  vigneron  can  resort. 
I  say,  however,  that  this  could  hardly  be  adopted  as  a  general  practice  by  a 
vigneron  who  owns  some  40  or  50  acres  of  wine-grapes  vineyard,  and  it  is 
mostly  considered  suitable  to  those  who  grow  some  vines  of  table  varieties. 

The  operation  consists  in  taking  a 
ring  of  the  bark  off  the  shoot  which 
the  clusters  of  bunch  hang  on,  and 
do  so  about  one  inch  below  the 
lower  cluster  {see  Fig.  6)  a  fortnight 
before  the  time  of  blossoming.  In 
this  case  the  annular  incision  affects 
the  one  particular  bunch  which  was 
operated  upon. 

It  may  be  performed  instead  at 
the  time  of  winter  pruning  on  the 
one-year  canes  or  spurs. 

Then  the  rin^:  oi  bark  is  taken 

off  a  couple  of  inches  from  the 

insertion  of  the  cane  or  spur  on  the 

nxi,Q,  stem.      This   annular   incision    so 

affects  all  the  shoots  which   will 

spring  from  that  branch. 

The  width  of  the  ring  of  bark  to  be  detached  is  not  more  than  four  lines, 

and  attention  should  be  paid  so  as  to  not  hurt  the  wood  underneath.     The 

point  of  a  sharp  pen-kniie  may  be  used  for  this  operation,  though  there  are 

the  so-called  pince  seve^  which  are  now  available  for  this  purpose.     A  ptnce 

seve  is  a  sort  of  scissors,  each  piece  of  the  scissors  having  a  double  blade. 

The  wound  heals  during  the  same  season,  an  accumulation  of  material 
lust  above  the  incision  causing  a  sort  of  swelling,  because  the  sap  is  kept 
back  through  this  discontinuity.  To  explain  this  I  must  not  omit  that  the 
sap,  on  the  beginning  of  the  vegetation,  flows  throughout  the  central  part 
towards  the  top  of  the  canes  and  shoots.  Then  it  is  in  a  sort  of  raw  state, 
and  during  its  ascension  it  becomes  richer  and  more  refined  as  it  starts 
to  descend  (elaborated  sap). 

The  operated  part  is  weaker ;  hence,  in  accordance  with  one  of  the  principles 
referred  to  on  page  377,  the  plant  is  better  disposed  to  fructification. 

The  grapes  of  incised  vines  are  not  only  more  plentiful,  but  the  berries 
are  also  bigger,  while  the  ripening  is  ten  days  or  a  fortnight  earlier.  I 
must  say,  however,  that  the  shoots  operated  are  brittle,  and  they  should 
be  bound  to  the  vine  stake  in  order  that  strong  winds  may  not  break  them 
down.  Thev  also  are  difficult  to  handle  at  the  time  of  the  winter  pruning, 
because  of  their  brittleness. 

The  annular  incision  exhausts  the  vine  a  little,  consequently  cannot  be 
repeated  every  year. 
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Fnining-toolB. 

A  few  directions  as  to  the  best  may  be  found  of  use : — Pruning-shears,  or 
seeateurs,  will  be  found  the  easiest  to  handle,  and  they  do  the  work  quicker, 
and  without  jarring  the  vine  as  the  knife  does.  A  good  tecateur  should  be 
quite  9  inches  long,  the  blade  not  too  loug,  and  the  prong  made  of  hardeued 
steel.*  The  shearing  part  is  about  one-third  of  the  length  of  the  tool,  the 
other  two-thirds  constituting  the  levers,  which,  when  released,  are  driven  open 
by  a  spring,  and  thus  made  ready  for  the  next  cut.  The  blade,  says  Mr.  Adams 
in  a  practical  paper  on  the  subject,  should  be  kept  sharp  by  means  of  the 
occasional  use  oi  a  small  hone,  carried  along  with  the  other  pruning-tools, 
in  a  small  canvas  bag  made  for  that  purpose,  and  strapped  round  the  waist. 

A  clear  and  neat  cut  is  given  by  seeing  that  the  blade,  and  not  the  prong, 
is  turned  towards  the  part  of  the  cane  which  is  left  on  the  tree.  A  piece  of 
fishing-line  or  string  twisted  round  the  handles  will  be  found  less  severe  on 
the  hand,  and  will  give  a  better  grip. 

Pruning-sawg  should  be  put  into  frequent  use  to  cut  back  old  wood.  The 
blade  should  be  strong,  and  measure  12  to  14  inches  long,  and  the  teeth  close 
set,  and  sharpened  by  the  use  of  the  file.  The  handle  is  curved,  so  that  it 
can  be  hooked  to  the  belt  when  not  in  use,  thus  leaving  both  hands  free. 
Another  very  convenient  saw  is  one  with  a  bow  made  of  steel,  so  as  to  be 
light  and  strong.  The  blade  is  narrow,  and  so  connected  with  the  wooden 
handle  that  it  can  be  turned  in  any  direction,  and  can  be  tightened  by  a 
screw  and  nut  at  the  other  end.  By  this  means  old  wood,  too  tough  for  the 
shears,  can  be  cut  out  without  injuring  the  bark  of  the  adjoining  spurs. 

A  good  English  pruning-knife,  with  a  strong  well-ground  curved  blade, 
will  be  found  useful  for  trimming  the  wood  and  giving  it  a  smooth  surface. 

Layering 

Is  often  practised  for  straightening  vines  that  are  not  well  in  line,  for 
renewing  old  vines,  or  for  filling  up  gaps  in  the  vineyard.  Whenever  it  is 
intended  to  have  recourse  to  layering,  one  or  two  canes  are  allowed  to  grow 
to  their  full  length,  and  are  tied  up  to  a  long  stake. 

Supposing  it  is  intended  to  replace  a  missing  plant.  In  the  winter  time,  a 
ditch  of  the  required  length  and  about  10  inches  deep  is  dug,  extending  from 
the  stock  to  the  place  where  it  is  intended  to  have  the  new  vine,  the  roots 
being  undermined,  and  cut  off  if  necessary,  and  the  vine  bent  down  into  the 
trench,  and  secured  by  means  of  hooked  pegs.  The  end  of  the  cane  is 
curved  up  and  cut  a  short  length  above  ground,  the  ditch  being  filled  up 
with  the  excavated  soil,  which  should  be  well  trampled  down.  Then  the 
second  cane  is  twisted  round,  and  brought  up  where  the  vine  originally 
stood,  and  cut  likewise  to  a  few  inches  above  the  ground.  The  vine  will 
strike  root  at  every  joint,  while  life  will  be  supplied  in  abundance  through 
the  existing  roots,  and  a  vigorous  growth  will  ensue.  No  grapes  will  be 
borne  by  the  plant  the  first  season,  but  an  abundant  yield  may  reasonably 
be  expected  the  season  following. 

Grafting 

Is  the  most  expeditious  means  at  our  disposal  for  substituting  one  variety 
of  grapea  for  another,  as  for  instance,  when  it  is  sought  to  change  the 
character  of  the  wine,  or  grow  table  or  raisin  grapes  instead  of  wine  grapes, 
or  the  reverse,  as  the  case  may  be.    Por  this  purpose  plough  back  to  the 

*  In  cheap  secateurs  the  prong  is  sometimes  made  of  iron,  and  soon  gets  blunt,  losing  its 
sharpness  of  angle,  and,  consequently,  inflicting  bruises  on  the  wood,  instead  of  making  a 
clean  cut.    (P.  F.  Adams.) 
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stocks,  by  runDing  the  plough  4i  inches  deep  and  as  close  as  possible  to  the 
yines  ;  with  a  hoe  remove  the  soil  round  the  trunks,  and  saw  off  the  top  a 
few  inches  under  tlie  surface  of  the  ground ;  with  a  chisel  ar.d  woodea 
mallet  make  a  wedge-shape  cleft  in  the  stump ;  the  cleft  is  either  lateral 
or  a  split  is  made  across  the  diameter  of  the  stump ;  in  the  second  instance 
keep  the  lips  of  the  cleft  open  hj  means  of  a  small  wooden  wedge,  and  insert 
the  scion,  which  is  likewise  cut  wedge-shape,  and  is  made  a  little  thicker  at 
the  bark  than  nearer  the  centre  ;  one  or  two  scions,  as  the  case  may  be,  are 
thus  inserted,  and  the  wooden  wedge  being  removed  the  split  stump  on 
closing  will  maintain  them  in  position,  and  in  many  cases  no  ligature  will  be 
required.  The  surfaces  of  both  stock  and  scion  should  adhere  well  and  be 
in  intimate  contact  with  one  another  to  insure  the  success  of  the  graft,  t.e^ 
the  growing  wood  of  the  scion  should  be  brought  into  immediate  contact 
with  the  same  layer  of  the  stock.  To  make  sure  that  this  takes  place,  a 
slight  inclination  should  be  given  to  the  scion,  as  then  its  inner  bark  is  sure  to 
come  into  contact  at  a  certain  point  with  the  corresponding  layer  of  the  stock. 

A  handful  of  a  mixture  of  clay  and  cow-dung  is  pressed  round  the  graft, 
the  hole  filled  up  with  earth,*  leaving  one  eye  only  of  the  scion  above  ground, 
and  a  stake  driven  in  to  indicate  the  spot  and  act  as  support  for  the  future 
shoots. 

Cuttings  pruned  from  the  vines  make  good  scions  ;  they  are  kept  dormant 
by  burying  in  moist  earth  in  a  cool  place.  The  scions  should  be  tied  in 
bundles,  care  being  taken  whenever  several  varieties  are  intended  to  be 
grafted  to  fasten  a  zinc  or  a  wooden  label  bearing  some  distinctive  mark  or 
notches,  so  as  to  make  sure  of  the  particular  variety  it  is  proposed  to 
reproduce. 

Some  varieiies  are  particularly  adapted  as  graft  bearers,  and  they  generally 
are  the  sturdier  and  more  vigorous  sorts  of  vines;  as  for  instance,  the 
American  vines,  and  among  the  European  grapes,  black  Hamburgh,  Grenache, 
Mataro,  black  Shiraz,  <&c.  Muscats,  on  the  other  hand,  and  all  delicate 
vines,  do  not  make  suitable  stocks,  and  are  better  as  scions  on  some  more 
rustic  variety. 

September  is  the  best  month  for  grafting,  when  the  sap  has  begun  to  flow, 
while  air  and  soil  have  not  yet  been  desiccated  by  the  heat  of  the  summer's  sun. 

Should  a  graft  fail,  the  stump  can  be  re-grafted  the  season  after  by  cutting 
off  below  the  previous  cleft. 

Another  sort  of  graft  called  the  "  tongue  "  or  "whip  graft '*  is  much  used 
whenever  it  is  desired  to  work  a  choicer  European  vine  on  phylloxera- 
resisting  American  stock. 

Tying-up  the  Vines. 

After  the  prunins:,  which  should  have  been  done  from  the  end  of  June  to 
the  beginning  of  August,  and  the  carting  away  of  the  wood  that  has  fallen 
under  the  secateurs,  nothing  is  seen  on  the  vineyard  except  old  stumps 
carrying  short  spurs  of  two  or  three  eyes  in  the  case  of  vines  pruned  short  and 
stumps  with  a  few  canes  of  last  year  s  growth  2  or  3  feet  long,  in  the  case  of 
vines  belonging  to  the  varieties  named  in  a  previous  chapter  as  giving  better 
results  when  pruned  long. 

*  It  is  suggested  to  add  to  this  mixture  a  small  quantity  of  common  salt.  This  should 
be  dissolved  in  proportion  of  ^  oz.  per  pint  of  water,  which  is  used  to  well  incorporate 
the  clay  and  the  cow -dung.  Tlie  sait  being  igroscopic,  i.e.,  attracting  the  moiatiire  from 
the  surrounding  atmosphere,  keeps  fresh  the  moisture  all  round  the  grafted  point,  so  pre- 
venting the  tissues  from  drying  up.  A  mixture  so  prepared  is  commonly  called  S.  Fiacre 
unguent. — M.B. 
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These  long  canes,  which  will  carry  the  foliage  and  support  the  fruit-bearing 
shoots  of  the  coming  crop,  must  be  tied  up  and  made  secure  before  the  plant 
bursts  into  leaf,  and  also  trained  in  such  a  manner  that  they  will  offer  no 
impediment  to  the  working  of  the  scarifiers,  horse  and  hand  hoes,  as  well  as 
to  the  free  passage  of  the  labourers  along  the  lines,  at  the  time  of  disbudding, 
summer- topping,  sulphuring,  and  picking. 

There  are  three  modes  of  performing  this  work,  according  as  the  vine  is 
trained — gooseberry-bush  fashion,  along  a  stake,  or  on  a  trellis. 

In  either  case  it  is  important  that  the  same  degree  of  inclination  should 
be  given  as  far  as  possible  to  the  canes,  arms,  or  runners  of  the  same  vines, 
so  as  to  equalise  the  flow  of  the  sap,  which  always  shows  a  tendency  to  rush 
towards  the  extremity  of  the  branch,  more  especially  so  when  that  branch 
shoots  straight  up.  The  object,  therefore,  of  bending  the  different  arms  and 
training  them  in  an  oblique  direction  is  to  check  the  too  rapid  motion  of  the 
sap  upwards,  and  distribute  the  same  amount  of  nourishment  to  the  lower 
shoots  as  to  the  higher  ones. 

The  arms  of  the  vines  are  better  tied  up  about  the  time  the  swollen  buds 
are  on  the  eve  of  bursting— according  to  localities,  from  the  middle  of 
August  to  the  end  of  September — as  the  wood  is  then  more  pliant  and  more 
ea»j  to  bend  into  bows ;  whereas  earlier  in  the  season,  during  the  winter,  it 
is  somewhat  brittle  and  easily  broken. 

When  no  supports  are  used  in  training  the  vines,  the  arms  are  simply 
entwined  in  the  shape  of  bows,  or  else  one  or  more  canes  are  bent  down, 
lashed  to  the  stock  by  means  of  a  tie,  and  made  into  a  loop. 

With  vines  trained  on  stakes,  the  extremities  of  the  canes  are  gathered  oa 
the  top  of  the  stake  and  made  to  bulge  out  a  little,  so  as  to  leave  an  empty 
space  in  the  centre  for  the  free  circulation  of  air  and  the  access  of  sun  and 
light  to  the  green  leaves  as  well  as  to  the  bunches  of  grapes. 

Ties, — ^Amongst  the  best  the  cheapest  are  found  the  most  efficient,  and  no 
money  need  be  spent  under  this  head  on  the  vineyard.  A  few  square  yards 
of  rushes  grown  in  a  swamp,  a  few  rows  of  ozier  willow  C^olden  willow — 
Salix  alba),  planted  close  along  a  ditch  bank  and  headed  back  to  low  pollards 
in  the  winter,  or  a  patch  of  New  Zealand  flax  {Phormium  tenax),  will  supply 
suitable  materials  for  tying  the  vines.  For  this  purpose,  the  rushes,  twigs  of 
willows,  or  outer  leaves  of  the  New  Zealand  flax,  are  cut  when  green  with  a 
bill-hook  or  a  sickle,  dried  in  the  shade,  and  stored  in  a  damp  place  until 
wanted  for  tying  the  vines,  or  soaked  in  water  previous  to  being  used. 

The  canes  should  be  tied  to  the  stakes,  the  trellis,  or  the  vine-trunks 
tightly  enough  to  prevent  chafing  without  compressing  and  cutting  through 
the  bark.  In  this  operation,  which,  with  a  little  experience,  is  very  quickly 
done,  the  rushes,  or  willow  twigs,  are  simply  twisted  round  the  grape-vine 
and  its  support,  the  thick  end  being  twisted  around  the  smaller  two  or  three 
times  and  twined  round  towards  the  vine,  which  prevents  it  from  untwisting 
itself.  The  strips  of  New  Zealand  flax  are  tied  with  a  knot,  and  form  a  very 
good  tie.  Grrape  or  reaping-machine  twine,  old  ropes  with  the  strands 
undone,  and  thin  wires  are  also  used  as  ties,  but  have  the  disadvantage  of 
costing  money.  Strips  of  stringybark  and  wisps  of  rye-straw  cut  12  to 
18  inches  long  and  softened  in  water  are  sometimes  used  with  advantage. 

Winter-plonghing 

Should  be  commenced  after  pruning,  and  whenever  the  weather  and  the 
condition  of  the  ground  permit. 

A  short  mould-board  swing  plough,  of  American  pattern,  will  be  found  to 
answer  the  purpose  of  leaving  the  soil  w^ell  pulverised,  thus  promoting  the 
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sweetening  effect  o£  the  air  on  it.  It  also  leayes  bare  the  vine-stock, 
around  which  insects  and  weeds  are  more  numerous,  and  makes  it  easier 
to  cut  off  the  suckers. 

In  a  light  soil  and  a  cool  climate,  winter-ploughing  need  not  be  so  deep 
as  in  a  heavy  soil,  and  in  a  hot  district.*  The  share  should  penetrate 
4  inches  in  the  first  instance,  and  6  inches  in  the  second.  Another  result  of 
winter-ploughing  is  that  it  cuts  off  the  tender  feeding  rootlets  o£  the  plant 
which  grow  close  to  the  surface,  and  thus  is  the  yine  better  able  to  withstand 
severe  drought,  or  the  too-sudden  changes  of  the  temperature  of  the  soil, 
which,  at  blossoming-time,  may  have  an  injurious  effect  on  the  vine.  When- 
ever the  distance  between  the  lines  aud  the  nature  of  the  soil  will  allow,  a 
double-furrow  plough  should  be  used  in  preference  to  a  single-furrow  one, 
as  the  cost  of  the  operation  \nll  thereby  be  proportionately  lessened;  a 
three-furrow  plough  may  even  be  recommended  whenever  the  vines  are 
planted  very  wide  apart. 

Summer  Cultivation  of  the  Soil, 

Which  nourishes  the  vine,  is  almost  as  indispensable  as  pruning  is  to  the 
vine  itself  in  raising  a  crop  of  grapes. 

Small  vineyards  are  almost  ruined  owing  to  complete  disregard  for  two 
or  three  successive  seasons  of  these  two  operations,  which  constitute  two 
of  the  most  essential  requirements  in  the  cultivation  of  the  vine.  The 
necessity  of  combining  a  thorough  cultivation  of  the  ground  with  a  system 
of  pruning  suitable  for  any  particular  vine  is,  on  the  other  hand,  made  very 
evident  by  the  bountiful  crop  which  a  vineyard  will  yield  if  well  cultivated . 
A  vineyard  that  has  half -perished  through  neglect  may  also  be  brought  back 
to  luxuriant  growth  under  kindlier  treatment  and  intelligent  attention. 

Some  vine-growers  rest  satisfied  after  they  have  ridded  the  ground  of  the 
growth  of  thirsty  weeds,  whose  roots  rob  the  vines  of  their  full-  share  of  the 
available  plant-food. 

Clean  cultivation,  however,  is  only  one  of  the  advantages  of  summer  culti- 
vation of  the  soil ;  it  also  acts  in  a  variety  of  other  ways  in  maintaining  the 
soil  in  a  condition  favourable  to  the  growth  of  the  root  system  of  the  plant. 
Amongst  these,  far  the  most  important  are  the  retention  of  moisture  in  the 
ground  ;  the  opening  up  and  sweetening  of  the  soil  by  the  atmospheric  air ; 
the  fertilising  action  of  that  air  on  the  particles  of  the  soil ;  and  also  the 
more  favourable  condition  it  is  in  for  absorbing  moisture. 

It  should  be  so  regulated  as  not  to  reach  and  tear  off  the  principal  roots  of 
the  plant,  and  must  be  deeper  in  hot  and  dry  localities,  where  the  growth  of 
surface  roots  should  not  be  encouraged ;  in  no  case,  however,  should  it  go 
further  than  6  inches  deep  for  the  winter- ploughing,  while  in  moist  localities 
4  inches  is  quite  deep  enough.  The  advantage  of  this  ploughing  is  that  it 
ensures  the  destruction  of  the  rootlets  which  show  a  tendency  of  growing 
more  profusely  in  the  upper  layer  of  the  soil  in  search  of  moisture,  and  of  any 
of  the  fertilisers  that  may  have  been  spread  between  the  vines.  Were  these 
feeding  roots  let  alone  they  would  soon  take  upon  themselves  the  care  of 
supplying  nourishment  to  the  plant,  thus  causing  the  withering  and  atrophy 
of  the  deeper-seated  ones.  The  intense  summer  heat,  however,  and  the 
working  of  the  implements,  by  destroying  and  mangling  a  large  portion  of 
the  superficial  roots,  would  then  cause  a  greater  check  to  the  growth  of  the 
plant  that  its  deep  roots  are  no  longer  in  a  state  effectively  to  replace  those 
of  the  surface. 

•  These  figures  might  be  raised  to  6  and  8  inches  respectively.— M.B. 

Digitized  by  CjOOQIC 


Viticulture.  393 


Implements  nsed  for  Summer  Coltiyation. 

A  few  words  about  a  suitable  implement  for  the  purpose  of  summer 
cultivation  will  serve  as  a  guide  to  the  intendiug  purchaser.  It  is  with  the 
cultivation  of  the  soil  as  with  any  other  handiwork,  and  the  skilful  husband- 
man will  perform  good  work  with  an  indifferent  tool.  Some  implements, 
however,  are  more  serviceable  and  more  effective  than  others,  and  should  in 
consequence  command  attention.  Amongst  these,  a  favourite  implement  for 
working  the  land  between  fruit-trees,  vines,  or  any  of  olir  cultivated  crop, 
and  one  of  the  best  yet  introduced,  is  the  American  steel  scarifier,  known  as 
the  Planet  Junior,  It  combines  all  the  essentials  of  a  good  agricultural 
implement ;  it  is  moderate  in  price,  the  cost  of  No.  6  Horse  Hoe,  with 
expanding  and  raising  levers,  being  small.  It  is  so  light  that  a  labourer 
can  carry  it  from  one  field  to  another,  while  at  the  same  time  it  is  stronger, 
will  last  longer,  and  breaks  up  the  ground  in  a  way  that  few  other  imple- 
ments will  do.  Another  advantage  worth  considering  is  that  its  draught  is 
very  light,  and  by  the  adjustment  of  diamond-shaped  tines  and  shares  of 
different  shapes  it  can  in  a  few  minutes  be  made  ready  for  a  variety  of 
purposes.  These  tines  and  shares  are  bolted  to  the  frame,  and  when 
worn  out  at  one  end  can  be  reversed,  while  their  initial  cost  is  less  than 
that  of  many  other  appliances.  Excellent  work  has  been  done  with  this 
implement  on  land  as  gravelly  as  a  metalled  road,  and  in  the  autumn, 
although  the  scarifier  had  been  kept  steadily  at  work  during  a  moist 
summer,  the  tines  were  almost  as  pointed  and  sharp  in  their  outline  as  when 
it  was  bought.  By  the  handling  of  a  simple  lever  the  width  of  the  imple- 
ment can  be  regulated  from  18  inches  to  4  feet  without  stopping  the  horse. 

The  scarifier  should  not  be  called  into  use  simply  for  killing  the  weeds. 
It  should  also  be  run  as  soon  as  possible  after  a  heavy  shower  of  rain,  which 
batters  down  the  soil  and  forms  a  crust  on  the  surface ;  for  the  same  reason, 
wherever  irrigation  is  practised  the  scarifier  must  follow.  During  the  hot 
and  dry  summer  months  it  should  be  run  every  four  or  five  weeks,  even  though 
the  soil  is  clean.  In  every  case  a  light  cultivation,  about  3  inches  deep,  is 
preferable,  if  the  land  can  be  well  pulverised,  as  the  loosening  the  soil  to  a 
greater  depth  would  result  in  too  much  evaporation,  whereas  the  object 
sought  for  is  simply  to  maintain  over  the  water-conducting  body  of  compact 
earth  a  relatively  non-conducting  layer  of  loose  soil. 

The  cost  of  cultivation  varies,  of  course,  with  the  character  of  the  soil ; 
as  a  rule  one  man  with  one  horse  will  scarify  3  acres  a  day. 

Insect  and  Pungous  Diseases. 
Phylloxera. 

Phylloxera-resistant  stocks  are  recommended.  Full  particulars  of  this 
pest  have  appeared  in  the  Agricultural  Gazette,  Vol.  VI,  p.  13,  and  reprints 
can  be  obtained  on  application  to  Department. 

Caterpillars. 

Spray  with  Paris  Green  lib.,  water  160  gallons,  and  a  little  soft  soap  to 
make  it  adhesive. 

Oidium. 

Symptoms  and  Description. 
The  oidium  is  a  mould  that  grows  exclusively  on  the  outer  or  epidermic 
tissues  of  the  vine,  and  attacks  only  the  green  organs  of  the  plant,  viz., 
young  shoots,  buds,  leaves,  tendrils,  flowers,  berries,  and  stalks.    It  at  first 
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appears  as  a  dirty  wHite  sort  of  efflorescence,  extending  like  a  thin  film, 
possessing  a  characteristic  mouldy  smell. 

After  the  attacked  wood  has  become  ripe  and  hard,  the  imprints  of 
oidium  may  be  seen  as  dark-brown  patches  on  the  surface  of  the  bark,  which 
is  not  gnawed  through  as  in  the  case  of  "  anthi^cnose  "  or  "  black  spoL*' 
The  wood  is  sometimes  susceptible  of  ripening,  but  it  is  liable  to  dry  np  in 
the  winter,  and  never  should  it  be  selected  as  either  a  cutting  for  planting 
or  a  scion  for  grafting. 

Very  often  the  invasion  occurs  after  the  blossoming,  and  in  that  case  it 
mostly  attacks  the  leaves  and  the  bunches.  Should  it  appear  early,  and 
unless  proper  attention  is  paid  in  due  time,  it  will  cause  the  flowers  to  abort. 

The  tender  leaves  are  the  first  and  the  most  seriously  attacked,  the  disease 
Hhowing  preferably  on  the  under  surface.  Its  mesh  work  of  microscopic 
threads  or  filaments  spread  round  them,  and  they  soon  shrivel  and  dry  up, 
while  their  full  power  as  organs  of  evaporation  and  of  assimilation  of  some 
of  the  constituents  of  the  air  is  seriously  impeded,  and  the  must  of  grapes 
coming  from  attacked  vines  is  never  so  rich  as  in  the  case  of  well-matured 
and  healthy  grapes. 

It  is  the  berry,  however,  that  the  parasite  seems  to  most  particularly 
cherish.  The  affected  berries  are  either  entirely  or  partially  covered  with  a 
sort  of  whitish  greasy  powder,  which  at  first  can  be  rubbed  off  without 
leaving  any  trace,  but  which,  after  a  few  days,  when  the  powdery  mould  has 
taken  a  greyish  tint,  leaves,  on  rubbing  off,  little  black  specks  on  the  surface 
of  the  skin. 

The  effect  of  the  parasite  on  the  skin  is  to  tighten  it  and  prevent  it  from 
stretching,  so  that  the  berries  cither  dry  up  or  else  burst  open.  The  ripening 
does  not  progress  satisfactorily  ;  the  berries  assume  a  dull  and  sickly  colour 
after  they  have  turned,  and,  if  crushed  and  fermented,  produce  a  nasty  wine 
with  a  mouldy  taste  and  flavour,  and  indifferent  keeping  qualities. 

Oidium  is  found  more  prevalent  in  some  districts  than  in  others,  and,  as  a 
rule,  flourishes  best  in  localities  where  the  atmosphere  is  generally  warm, 
moist,  and  muggy,  while  its  attacks  are  not  so  serious  in  a  hot  and  diy 
climate.  In  this  country  it  has  been  found  almost  impossible  to  cultivate 
the  vine  in  the  North  Coast  District,  and  it  is  only  by  dint  of  sulphuring 
that  bunches  of  grapes  can  bo  made  to  ripen  at  all  in  a  zone  extending  for 
15  to  20  miles  along  the  coast,  from  the  Hunter  Biver  down  the  South 
Coast.  So  unsuitable  is  the  climate  o£  the  drier  interior,  on  the  other  hand, 
to  the  spread  of  the  pest  that  some  vine-growers  have  never  used  sulphur  at 
all,  and  except  in  occasional  wet  seasons  hardly  ever  suffer  from  the  attacks 
of  oidium. 

Again,  some  varieties  of  vines  are  more  affected  by  the  disease,  and  to  be 
acquainted  with  them  enables  the  vine-grower  to  be  better  prepared  for  any 
possible  invasion,  and  at  the  same  time  warns  him  to  apply  extra  dressings 
of  the  speciHc  powder  to  these  particular  varieties. 

Varieties  most  af tacked  hy  Oidium,  and  cultivated  in  Australia^  are: — 
Albilio,  Carignane,  the  Cabernets,  Chasselas,  Black  Hamburgh,  Gouais,  the 
Muscats,  Qi^illade,  Pedro  Ximenes,  Eiesling,  £oussanne  (White  Hermitaete), 
Shiraz  (Black  Hermitage),  Tokay  (Green  Hungary),  Trebbiano  (TJgni 
Wane),  Verdelho. 

Varieties  not  much  attacked : — Aramon,  Dolcetto,  Grenache  (BoussiUon), 
Mataro  (Mourvedre),  Marsanne  (White  Shiraz),  the  Pinots  (Burgundy), 
Sauvignon. 

Varieties  least  attacked: — Malbeck,  Catawba,  and  Isabella,  two  varieties  of 
an  American  vine  (F.  Labrusca),  and,  in  fact,  most  American  yines. 
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Sulphur :  A  Cure  for  O'idium. 
All  vine-growers  are  acquainted  with  oidium,  and  a  great  majority  know 
that  sulphur  is  the  specific  remedy  against  the  pest.  A  s^reat  many,  however, 
may  not  be  aware  that  there  is  a  form  under  which  sulphur  is  more  active 
for  that  purpose,  and  also  that  the  state  of  the  weather  and  the  time  of  day 
when  the  apj)lication  is  made  have  a  direct  influence  upon  the  efficacy  of 
the  remedy. 

Atmospheric  conditions  have  a  considerable  influence  over  the  growth  of 
oidium.  A  warm  temperature  favours  its  growth ;  but  great  heat,  such  as 
when  the  thermometer  rises  up  to  95°  F.  (35°  C.)  stops  the  progress  of  the 
fungus,  which  actually  dies  out  when  the  temperature  reaches  113°  F.  (46° 
C.)  ;  though  its  debris,  when  the  circumstances  become  favourable,  soon 
cause  a  new  invasion.  It  is  often  noticed,  especially  in  warm  districts,  where 
the  temperature  close  to  the  surface  of  the  soil  goes  up  very  high,  owing  to 
the  reflection  of  heat,  that  the  lower  leaves,  as  well  as  the  bunches  that  hang 
pretty  low,  are  often  free  from  the  disease,  while  on  high  trellises,  under 
similar  circumstances,  it  is  seen  to  blight  the  vine  and  wither  the  crop. 

Experiments  repeatedly  conducted  in  all  parts  of  the  world  have  con- 
clusively  demonstrated  the  specific  action  of  sulphur  against  oidium,  and 
powdered  sulphur,  as  well  as  flowers  of  sulphur,  is  now  used  for  the  disease. 
It  is  not  necessary,  moreover,  to  bring  the  particles  of  sulphur  into 
immediate  contact  with  the  spores  (seeds)  and  fungus  threads  {Mycelium  and 
Hyphde)  to  effect  their  destruction,  as  the  fumes  which  this  substance  in  a 
fine  condition  emits  at  elevated  temperatures,  and  especially  by  exposure  to 
the  sun  and  heat,  are  the  only  active  agents  of  destruction  of  the  mould. 
Under  the  action  of  this  heat  the  sulphur  is  oxidised,  and  sulphurous  acid  is 
formed  (the  gas  evolved  when  sulphur  is  burnt  in  the  air),  which  is  an  efficient 
insecticide  and  mould-destroyer.  That  action,  it  has  been  noticed,  is  more 
pronounced  when  the  sky  is  pure  and  without  clouds  than  in  diffused  light. 

The  inference  from  these  facts,  therefore,  is  that  sulphur  is  best  applied 
when  the  temperature  rises  up  to  a  minimum  of  70°  F.  (21°  C.)  and  over. 
In  places  where  the  temperature  of  the  soil  rises  as  high  as  110°  F.  (43°  C), 
spreading  the  sulphur  on  the  ground  under  the  vines  is  sufficient  to  accom- 
plish the  destruction  of  the  parasite,  and  that  being  about  the  temperature 
of  the  soil  in  December  when  the  fruits  are  ripeninp:,  the  spreading  of  the 
sulphur  on  the  ground  is  sometimes  resorted  to  as  a  means  of  preventing  the 
roasting  of  the  berries.  It  is  a  well-known  fact  that  nurserymen  often 
sprinkle  powder  of  sulphur  over  the  pipes  of  their  hot-houses  to  destroy 
moulds  and  insects  on  their  plants  by  means  of  the  sulphurous  acid  fumes 
thus  produced.  The  idea,  therefore,  that  some  people  entertain,  that  sulphur 
acts  by  blocking  the  stomata  or  breathing- pores  of  the  leaves,  has  little  to 
rest  upon.  Of  course  a  greater  quantity  must  then  be  applied,  but  the 
sulphur  is  not  altogether  wasted,  as  it  has  been  noticed  that  vines  thus  treated 
show  a  healthy  and  vigorous  growth.  The  explanation  is  that  sulphur  acts 
in  that  instance — 

1st.  In  warding  off  insectsand  moulds. 

2nd.  As  a  fertilising  agent,  being  gradually  turned  in  the  ground  into 
sulphuric  acid,  which,  acting  upon  the  mineral  constituents  of  the 
soil,  and  notably  the  potash,  prepares  for  the  use  of  tlie  plant  soluble 
plant  food  within  reach  of  the  rootlets.  Sulphur,  in  a  word,  is  not 
only  beneficial  as  a  mould- destroyer  on  the  vine,  but  it  is  also  a 
tonic  that  stimulates  the  growth  and  the  production  of  the  plant,  pre- 
venting the  abortion  of  the  flowers.  It  is  a  good  practice  to  increase 
the  dose  of  sulphur  after  a  particularly  heavy  crop  of  grapes. 
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"  Ground;'  '' Suhlimsd;*  and  ''Precipitated'*  Sulphur. 

The  three  forms  are  used  with  beneficial  effects.  Fumes  of  sulphur  being 
the  ultimate  result  in  view,  it  is  evident  that  the  finer  the  sample  of  sulphur, 
the  greater  must  be  the  surface  exposed  to  the  air,  and  consequently  the 
more  fumes  will  be  given  off.  One  of  the  best  ways  of  testing  sulphur 
when  purchasing  it  for  dressing  either  the  grape  or  the  hop  vine  is  to 
submit  it  to  a  microscopic  examination.  Under  a  magnifying-glass,  ground 
sulphur  is  in  the  form  of  very  minute  and  separate  crystals,  like  powder, 
whereas  sublimed  sulphur,  or  ^*  flowers  of  sulphur,"  shows  like  small  beads, 
either  separate  or  two  or  three  coarse  particles  soldered  together,  each  bead 
having  a  diameter  of  10  to  20  thousandths  of  a  millimetre  respectively. 
Precipitated  sulphur,  seen  under  the  microscope,  presents  the  aspect  of  little 
crystalline  particles ;  each  one  is  separate,  the  diameter  of  each  minute  little 
particle  being  only  the  1  to  2  thousandth  of  a  millimetre. 

Anybody  who  lias  had  any  experience  of  the  value  of  sulphur  as  a  mould- 
destroyer,  has  reco^ised  the  fact  that  sulphur  is  the  more  efficacious  when 
the  powder  is  in  a  finer  state  of  division,  and  almost  impalpable  to  the  touch. 
At  least,  such  has  been  the  observation  of  all  practical  men,  and  here  again 
we  find  an  instance  of  practice  bearing  out  theory.  Some  brands  of  sulphur, 
such  as  the  '*  Crown  Brand,"  which,  looked  at  under  the  microscope,  are 
shown  to  be  in  a  finer  state  of  division  than  other  brands,  are  likewise 
found  more  efficacious  as  a  remedy  against  o'idium.  As  a  rule,  it  may  be 
stated  that  the  finer  the  powdered  sulphur  the  better  it  adheres  to  the 
leaves  on  which  it  is  blown,  the  less  it  is  liable  to  be  shaken  off  by  wind, 
and  the  greater  the  superficial  surface  it  offers  to  the  atmospheric  air,  which, 
under  the  influence  of  warmth,  causes  it  to  volatilise  and  enters  with  it  into 
the  state  of  combination  which  will  attack  and  destroy  the  fungus. 

The  only  drawback  of  precipitated  sulphur  is  its  higher  price  as  compared 
with  the  other  forms  of  powdered  sulphur ;  but,  on  the  otner  hand,  it  must 
be  considered  that  a  less  quantity  will  go  a  longer  way  in  checking  oidium, 
and,  owing  to  the  faqt  that  large  quantities  are  now  extracted  during  the 
purifying  process  of  gas,  which,  as  it  comes  fresh  from  the  retort,  is  impreg- 
nated with  sulphurous  acid  and  other  deleterious  impurities,  its  price  is 
getting  more  reasonable  and  more  within  reach  of  the  means  of  vine  and 
fruit  growers. 

The  three  forms  of  sulphur  just  mentioned  have  precisely  the  same 
chemical  composition,  the  onlv  difference  resting  in  their  physical  appear- 
ance as  to  colour,  state  of  division,  and  the  structure  of  their  respective 
particles;  thus,  besides  the  difference  as  to  shape  and  size  given  above, 
ground  sulphur  is  easily  distinguished  from  flowers  of  sulphur  by  its  lighter 
tint  of  colour,  while  pure  precipitated  sulphur  is  of  a  light  cream,  and  when 
extracted  from  coal  gas  is  coloured  by  oxide  of  iron  and  other  impurities. 

In  some  parts  of  France  it  is  the  practice  to  mix  the  sulphur  with  soot 
and  plaster  of  Paris,  which,  by  reason  of  its  dark  colour,  absorbs  more 
readily  the  heat  rays  of  the  sun,  and  thus  favours  the  giving  off  of  the  fumes 
from  the  sulphur.  This  mixture  is  also  recommended  for  the  last  sulphuring, 
so  as  to  save  the  grapes  from  being  roasted  by  an  excess  of  sulphurous  acid 
gas  given  off  at  the  time  of  the  year  when  the  air  is  intensely  hot. 

Time  for  Sulphuring. 

Having  discussed  the  destructive  power  of  sulphur  for  o'idium,  and  the 
form  most  suitable  for  its  application,  a  word  of  advice  as  to  when  and  how 
best  to  apply  it  will  be  of  value. 
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The  sulphur  should  be  used  at  a  preventive  against  o'idium,  and  also,  when 
necessary,  as  a  curative  for  the  pest. 

The  fact  has  come  within  the  observation  of  every  vine-grower  that  grapes 
which  have  been  sulphured  from  three  to  five  times  at  the  right  moment,  and 
in  favourable  weather,  can  be  made  to  ripen  without  a  vestige  of  o'idium 
about  them,  while  those  which  have  been  sulphured  but  once  are  sometimes 
infested  with  the  mould,  although  to  a  lesser  degree  than  those  which  have 
not  been  sulphured  at  all. 

The  most  favourable  hours  for  applying  sulphur  are  from  8  a.m.  till  4  p.m. 
before  the  time  the  berries  have  turned,  and  in  the  early  morning  or  in  the 
afternoon  after  the  grapes  have  turned,  so  as  to  prevent  roasting. 

The  sulphur,  which  is  moistened  by  dew,  does  not  give  off  its  vapours 
until  the  water  evaporates. 

A  shower  following  the  application  of  sulphur  does  not  affect  its  composi- 
tion injuriously,  but  often  renders  the  operation  less  profitable  by  washing  the 
particles  mechanically  from  the  leaves. 

A  strong  wind,  likewise,  does  much  damas:e  in  shaking  off  and  removing 
the  sulphur  from  the  leaves,  and  a  windy  day  should  therefore  be  avoided 
for  applying  the  remedy,  as  it  aggravates  the  irritation  to  the  eyes  of  the 
sulphurers. 

In  most  cases  in  which  sulphur,  applied  in  the  form  of  a  very  fine  powder, 
has  failed  to  check  the  progress  of  the  o'idium,  the  failure  may  almost  to  a 
certainty  be  ascribed  to  one  of  these  conditions  having  occurred  or  having 
been  disregarded. 

Sulphuring,  to  be  efficacious,  must  be  used  as  a  preventive  remedy.  If  it 
is  delayed  until  the  formation  of  the  perithecia  (fruits  of  the  fungus)  it  is 
not  likely  to  do  much  good,  for,  although  it  may  destroy  the  mycelial 
threads,  the  ascospores  (seeds  of  the  fungus)  are  too  well  protected  within 
their  bard  coverings  to  be  injured  by  the  application.* 

The  best  times  for  sulphuring  are ; — 

let.  Early  in  the  spring,  when  the  shoots  are  4  inches  long. 

2nd.  Just  about  the  time  of  blossoming,  as  however  well  the  application 
may  have  been  made,  it  is  almost  certain  that  some  of  the  conidia 
(terminal  cells)  of  the  mycelial  threads,  swollen  and  filled  with  a 
transparent  granular  matter  (one  of  the  forms  of  reproduction  of 
the  fungus),  will  escape  destruction.  These,  with  fepores  brought 
from  other  vineyards,  may  bring  a  new  infection  in  about  three  to 
four  weeks'  time.  At  this  period  the  blossoms  may  be  rendered 
sterile  by  the  threads  of  the  o'idium  covering  the  newly-eipanded 
flowers,  and  causing  them  to  abort. 

3rd.  A  few  days  before  the  "  turning  "  of  the  berries.  In  wet  seasons, 
or  in  moist  districts,  as  much  as  four  or  five,  and  sometimes  six, 
sulphurings  may  be  necessary,  and  no  hard  and  fast  rule  can  be  laid 
down  for  each  application.  The  vineyardist  should  use  his  own 
judgment,  and  sulphur  more  especially  those  varieties  most  subject 
to  o'idium,  until  the  pest  has  completely  disappeared. 

*  Uncimda  spiralis  has  been  discovered  in  some  parts  of  America,  but  not  in  California 
The  pest  is  especially  perpetuated  by  the  fragments  of  the  mycelium  and  summer  spores 
which  escape  destruction.  The  perithecia  are  able  to  pass  the  winter  through  the  wall 
of  their  cell  becoming  thicker  and  harder.  — >M.B. 
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How  hett  to  apply  Sulphur. 

Many  Australian  vine-growers  simply  put  the  sulphur  in  a  coarse  has:,  and 
walk  along  the  lines  shaking  it  over  each  vine.  This  method  is  exceedingly 
simple,  but  answers  only  in  the  case  of  young  vines,  and  necessitates  besides 
the  use  of  a  larger  quantity  of  sulphur.  It  is  difficult  indeed  to  get  at  the 
under  surface  of  the  leavers  by  this  means,  and,  moreover,  the  sulphur  is  cot 
\ery  evenly  spread. 

A  dredging- box,  made  of  tin  and  conical  in  shape,  8  or  10  inches  high,  i» 
very  useful  for  the  first  sulphuring,  when  the  shoots  are  only  a  few  inches 
long.  The  base  is  3  to  4  inches  wide,  slightly  convex,  and  pierced  with  a 
great  number  of  small  holes,  like  the  rose  of  a  small  watering-can.  A  lid, 
about  2  inches  in  diameter,  allows  the  sulphur  to  be  introduced  at  the  upper 
part.  Inside,  a  little  above  the  convex  bottom,  a  coarse  sieve  pulverises  the 
lumps  of  sulphur.  An  improvement  on  this  dredging-box  is  the  addition  of 
a  woollen  tuf  c  or  piece  of  sheepskin,  with  the  wool  outside,  attached  to  the 
bottom,  which,  like  the  dredger,  is  pierced  with  little  holes.  By  this  means 
the  sulphur  is  more  finely  sprinkled,  but  the  instrument  is  liable  to  get 
clogged  through  the  woollen  tuft  getting  wet  by  using  on  leaves  still  covei^ 
with  dew. 

The  bellows  are  the  most  widely  used  utensils.  Several  models  are  in 
U90,  the  simplest  being  the  most  effective.  They  are  also  superior  to  the 
dredging-box,  in  so  far  as  sulphur  is  applied  by  their  means  with  a  certain 
force,  and  can  bo  projected  to  the  under  surface  of  the  leaves. 

Two  main  weak  points  characteriee  a  great  many  of  the  sulphur  bellows 
now  in  use : — 

Ist.  The  sulphur  chamber,  which  is  filled  up  with  the  powder,  is  often 
placed  at  the  further  end  of  the  instrument  and  between  the  bellows 
proper  and  the  nozzle,  thus  making  it  heavier  of  handling  by  the 
operator. 
2nd.  In  several  patterns,  the  sulphur  is  placed  direct  in  the  bellows, 
which  is  made  to  serve  as  a  receiving  chamber  as  well,  and  is  thus 
placed  in  direct  contact  with  the  leather,  which  soon  perishes,  owing 
to  the  action  on  it  of  the  sulphuric  acid,  which  is  produced  under 
the  influence  of  heat  and  dampness  on  the  sulphur.     Bellows,  with 
an  independent  reservoir  placed  close  to  the  operator's  hands,  should 
therefore  be  preferred. 
The  workmen  who  sulphur  the  vines  carry  with  them  a  canvas  bag  fastened 
in  front  of  them,  and  capable  of  holding  8  or  10  lb.  of  sulphur.     This  bag  is 
provided  at  one  of  its  lower  angles  with  a  conical  tin  nozzle,  closed  by  a 
cork  stopper  and  intended  to  introduce  the  sulphur  into  the  bellows. 
The  price  of  the  bellows  varies  from  3s.  to  5s.  per  pair. 

Sulphuring  Machines, 

The  "Torpedo"  sulphurer  and  powder  distributor,  brought  out  by  M. 
Vermorel,  is  a  further  improvement  both  on  the  pepper-box  and  the  ordinary 
bellows,  the  only  disadvantage  being  that  in  this  Colony  its  price  is  still 
rather  high.  It  consists  (vide  Agricultural  Gazette,  Part  10,  Vol.  II,  p.  605) 
of  a  tin  reservoir  capable  of  holding  about  20  lb.  of  powder,  sufficient  for 
dressing  nearly  1  acre  of  vines.  Like  the  "  Sprayer,"  of  the  same  maker,  it 
is  a  knapsack  apparatus,  and  is  so  constructea  as  to  regulate  the  amount  of 
powder  it  is  intended  distribute,  while  the  machine  cannot  get  choked. 

When  at  work,  the  reservoirs  having,  about  an  inch  from  the  bottom,  a 
piece  of  fine  metallic  wire  gauze  through  which  the  sulphtur  is  sifted,  an 
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air-pump  directs  a  blast  of  wind  on  the  sieve  and  carries  the  powder  through 
a  piece  of  india-rubber  piping,  terminated  by  a  tin  tube  3  feet  in  length  op 
more,  and  having  at  its  end  a  flattened  circular  piece  of  tin.  The  blast,  after 
impact  on  the  piece  of  tin,  spreads  the  powder  out  in  a  fan-like  shape,  and 
distributes  the  sulphur  evenly  in  the  form  of  a  cloud.  The  machine  can  be 
obtained  in  Sydney,  and  is  easily  kept  in  order,  all  that  is  required,  besides 
the  emptying  of  the  reservoir  after  using,  being  an  occasional  oiling  of  such 
parts  of  the  lever  where  friction  occurs. 

In  the  course  of  experiments  made  by  Mr.  Despeissis  in  conjunction  witb 
the  Pathologist  of  the  Department  it  was  ascertained — 

1.  That  this  machine  distributes  powder  more  evenly  and  in  a  finer 

state  of  division  than  the  ordinary  bellows. 

2.  That  to  produce  a  similar  effect  less  powder  need  be  distributed  by 

its  means  over  a  given  area,  thus  effecting  great  economy. 

3.  That  the  powder  is  applied  with  more  force,  and  has  a  better  chance 

of  adhering  to  all  the  leaves,  while  the  effort  of  working  is  con- 
siderably less  than  when  the  ordinary  bellows  are  used. 

Anthracnose  or  *^ Black  Spot"  on  Grape  Vines. 

This  disease  has  been  noticed  in  numerous  vineyards  in  New  South  Wales. 
It  appears  on  the  leaves,  stock,  and  berries,  in  the  form  of  circular  spots, 
which  are  at  first  minute  and  black,  but  which  gradually  increase  in  size  till 
they  exceed  half  an  inch  in  diameter.  Several  such  spots  rnnning  together 
may  produce  larger  irregular  patches.  At  first  the  spots  are  mere  points  on 
the  surface,  but  as  they  grow  older  and  larger  they  become  sunken,  especially 
BO  on  the  stock.     As  soon  as  the  spots  reach  a  size  of  two  lines  across,  or 

thereabouts,  the  centre  becomes  grey,  or 
even  white,  owing  to  the  fructification  of 
the  fungus  which  causes  the  disease.  Ex- 
periments have  convinced  the  Pathologist 
that  under  favourable  conditions  the  white 
incrustations  will,  if  sown  on  undiseased 
stems,  give  rise  to  new  spots  in  seven  days. 
The  favourable  condition  necessary  for  this 
result  is  moisture,  either  in  the  form  of 
damp  weather,  or  heavy  dews  accompanied 
by  skies  so  cloudy  as  to  prevent  quick 
evaporation  in  the  morning.  It  will  be 
readily  seen  that  under  such  conditions  the 
fungus  is  bound  to  increase  rapidly,  and 
to  do  much  damage.  Inasmuch  as  there 
are  several  diseases  of  the  vine  whose  out- 
ward manifestation  is  the  appearance  of 
dark  spots,  it  will  be  unsafe  for  a  vine- 
$:rower  to  assume  that  any  black  spot  ho  chances  to  see  on  his  vines  must  be 
due  to  anthracnose.  It  will  be  best  to  have  the  disease  pronounced  upon  by 
the  Department.  There  is  good  reason  to  believe  that  our  vine-growers  are 
calling  two  distinct  diseases  by  the  same  name,  viz.,  "  Black  Spot.**  The 
following  remedies  are  recommended : — 

(1.)  Cutting  off  and  burning  affected  parts.     This  is  thorough  but 
expensive.     It  must  be  followed  up  season  after  season. 

(2.)  Dusting  with  a  mixture  of  equal  parts  of  lime  and  sulphur. 
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(3.)  Spraying  or  swabbing  once  in  the  winter  with  concentrated  solution 

of  sulphate  of  iron,  and  following  this  up  with  a  spray  of  Bordeaux 

mixture  once  in  two  to  three  weeks,  beginning  before  the  time  of 

blossoming,  and  stopping  when  the  grapes  begin  to  ripen.      No 

spray  should  be  applied  while  the  plants  are  in  blossom,  otherwise 

the  flowers  will  be  blasted,  and  the  crop  spoiled. 

Applications  of  the  Bordeaux  mixture,  if  continued  up  to  the  time  of 

ripening,  sometimes  leave  the  grapes  somewhat  soiled.  This  can  be  prerented 

hj  using  as  a  final  spray  JSau  Celeste. 

The  mixtures  are  composed  as  follows : — 

Ooncentrated  Solution  of  Sulphate  of  Iron, 

For  preparation  see  foot-note,  page  379. 

.    Bordeaux  Mixture, 
Per  preparation  see  page  340. 

JEau  Celeste. 

Copper  sulphate  (bluestone) lib. 

Ammonia  ...         ...         ...         ...         ...       H  pint. 

Water 22  gallons. 

Dissolve  the  bluestone  and  add  the  ammonia. 

Anthracuose  or  Black  Spot  is  difiBcult  to  altogether  eradicate,  but  that  it 
can  be  effectively  checked  by  treatment  with  No.  3,  mentioned  above,  is  the 
testimony  oE  hundreds  of  vine-growers  in  various  parts  of  Europe  and 
America.  The  second  season  after  the  treatment  is  begun  the  disease  is  very 
much  reduced — in  some  cases,  practically  exterminated.  The  amount  applied 
to  1  acre  of  vines  will  vary  from  22  to  36  gallons,  according  to  the  machine 
used  and  the  dexterity  of  the  operator.  The  cost,  even  in  Australia,  including 
labour,  materials,  and  spraying:  machine,  need  not  exceed  one  penny  per 
vine  for  the  season,  if  more  than  2  to  3  acres  are  operated  on,  and  as  we 
develop  the  importation  and  manufacture  of  spraying  machines  may  be 
reduced  to  half  that  sum.  Thus  it  will  be  seen  that  vine-growers  suffering 
much  loss  from  this  disease  have  a  good  chance  to  increase  their  profits. 

Pourridie— Mouldy-root  of  the  Vine. 

This  is  a  disease  which  occurs  on  the  roots  of  vines  growing  in  damp  soil. 
In  mild  cases  it  occurs  in  small  patches  throughout  the  vineyard ;  and  in  such 
cases  it  will  be  found  that  the  soil  where  the  disease  occurs  is  permanently 
damp.  The  occurrence  of  the  disease  is  therefore  a  positive  indication  of 
one  of  two  things, — either  the  soil  is  utterly  unsuited  to  the  vine,  or  the 
drainage  is  defective.  The  disease  is  more  likely  to  occur  on  land  newly 
cleared  of  forest  than  on  land  long  reclaimed.  In  some  parts  of  France 
pourridie  kills  as  many  vines  as  the  phylloxera. 

The  appearance  of  vines  suffering  from  mould  on  the  roots,  or  pourridie, 
reminds  one,  in  some  degree,  of  the  effects  of  phylloxera.  The  stock  fails  to 
produce  healthy  shoots,  and  the  growth  becomes  stunted  and  irregular.  A 
number  of  such  stocks  situated  together  produce  an  effect  in  the  vineyard 
which  is  visible  from  a  distance,  as  in  the  case  of  phylloxera,  not  only  on 
account  of  the  smallness  of  the  vines,  but  also  on  account  of  their  unhealthy 
colour.  If  the  roots  of  such  unhealthy-looking  vines  be  examined,  there  is  no 
difficulty  in  distinguishing  between  pourridie  and  phylloxera,  for  while,  in 
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the  case  of  phylloxera,  we  find  the  roots  attacked  bj  numbers  of  small 
insects,  in  the  case  of  pourridi^  we  find  them  to  be  attacked  by  a  white,  grey, 
or  brown  mould  or  fungus.  The  mould,  which  at  first  is  white,  and  ulti- 
mately changes  through  grey  and  brown  to  black,  is  composed  of  numerouB 
microscopic  filaments  which  aie  woven  together  into  cords  or  ribbon-like 
structures,  and  these  are  applied  closely  to  the  bark  of  the  vine-roots, — for 
it  is  at  the  expense  of  the  bark  and  the  wood  of  the  vine  that  the  fungus 
grows.  Not  infrequently,  these  cords,  composed  of  fungus  filaments,  may 
be  traced  a  considerable  distance  through  the  soil,  and  some  of  them  are 
found  to  come  to  the  surface  of  the  ground  in  order  to  fructify,  or,  to  put  it 
plainly,  though  not  very  accurately,  to  "  produce  a  toadstool." 

Remedies. 

1.  The  sovereign  remedy  for  pourridie  is  good  drainage.  This  disease 
never  occurs  in  well-drained  vineyards  where  the  soil  is  otherwise  suitable 
to  the  vine. 

2.  Pull  out  and  bum  all  badly  diseased  vines. 

3.  Wherever  the  disease  has  appeared,  apply  lime  liberally,  and  also  other 
appropriate  manures.  This  has  the  effect  of  sweetening  the  soil,  and  improving 
it  in  other  ways.  If  a  whole  vineyard  or  a  considerable  area  is  to  be  treated, 
the  soil  should  be  thoroughly  cultivated  with  other  crops  for  two  or  three 
years  ;  after  that  vines  may  be  again  planted. 

4.  In  mild  cases — that  is,  when  the  disease  occurs  in  patches — it  is  not 
necessary  to  treat  so  drastically.  Pirst  isolate  the  patch  of  diseased  vines  by 
means  of  a  deep  trench  all  round.  Then  pull  out  tne  worst  of  the  vines  and 
burn  them,  after  which  the  roots  of  the  vines  less  severely  attacked  should 
be  laid  bare,  and  the  whole  jiatch  treated  with  lime.  Cover  up  the  treated 
roots  and  keep  the  soil  well  stirred. 


The  Qellab. 

The  subject  of  wine-making  and  cellarage  is  so  complicated  that  it  is  not 
possible  in  a  work  of  this  kind  to  spare  the  spaL»e  necessary  for  elaborate 
treatment,  and  it  is  felt  that,  unless  every  operation  is  described  to  the 
minutest  detail,  the  inexperienced  vigneron  would  only  be  embarrassed. 

Articles  by  the  Viticultural  Expert  on  the  subject  are  now  appearing  in 
the  Agricultural  Gageite ;  and  as  soon  as  the  series  is  complete,  it  is 
contemplated  having  them  collected  in  pamphlet  form  for  distribution  to 
vignerons. 

Eaisin-making. 

CovsiDERiJUQ  the  extraordinary  natural  advantages  which  this  Colony  pos- 
sesses as  regards  dryness  of  climate,  fertility  of  soil,  and  the  suitability  of  a 
considerable  area  of  country  for  the  purpose  of  growing  granes  for  raisin- 
making,  it  is  simply  astounding  that  our  enterprising  farmers  in  the  western 
and  south-western  districts  should  not  as  yet  have  added  this  profitable 
industry  to  their  system  of  mixed  farming.  The  advantages  are  evident 
and  the  returns  highly  remunerative.  The  demand,  however,  is  limited,  but 
still  every  pound  of  the  £20,000  or  £30,000  worth  of  raisins  and  currants 
imported  annually  into  this  Colony  alone  might,  with  much  ease  and  profit, 
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be  produced  here,  thus  saving  to  the  country  the  exportation  of  a  large  smn 
of  money,  besides  giving  employment  on  the  land  to  a  large  namber  of 
labourers.  Moreover,  it  should  be  borne  in  mind  that  some  of  the  best 
varieties  of  grapes  for  raisin-making,  viz.,  Muscatel  G-ordo  Blanco  and  ita 
close  parent,  Muscat  of  Alexandria,  are  likewise  the  most  suitable  for  ex- 
portation to  distant  European  markets  as  fresh  fruit ;  so  that  by  planting 
them  the  grower  would  have  the  alternative  of  either  selling  them  as  table 
grapes,  exporting  them  fresh,  or  making  them  into  raisins,  while  the  unmar^ 
ketable  bunches  would  still  be  valuable  for  the  still. 

Best  Grapes  for  Baisins  and  Currants. 

Muscatel  Qordo  Blanoo  stands  easily  first  on  the  l*st  of  raisin  grapes.  It 
is  very  much  like  the  Muscat  of  Alexandria,  from  which  it  is  said  to  be  a 
seedling,  and  differs  from  it  by  having  a  lower  and  more  spreading  growth, 
with  closer  bunches,  rounder  berries,  covered  with  a  thicker  and  finer  bloom, 
which  is  more  easily  preserved  during  the  processes  of  drying  and  packing 
than  in  the  case  of  Muscats  of  Alexandria.  Its  other  valuable  characteris- 
tics are  that  it  is  a  surer  cropper  than  its  parent,  sets  more  freely,  and  is  less 
subject  to  Antbracnose  or  Black  Spot.    It  requires  short  pruning. 

Seedless  Sultana. — ^Much  valued  on  account  of  the  peculiarity  which  has 
given  its  name  to  the  grape.  When  grown  under  favourable  conditions  it  is 
a  very  heavy  cropper,  and  is  pruned  long. 

Zante  and  Corinth  Currants. — Both  requiring  long  pruning  to  bear  a  crop, 
and  in  South  Australia,  where  they  thrive  well  when  planted  on  rich  soil, 
they  appear  to  do  best  when  trained  on  trellises,  and  planted  at  a  dis- 
tance of  12  feet  between  the  liaes,  and  24  feet  in  the  rows.  Between  every 
two  currant  vines,  three  Muscat  vines,  pruned  short  and  headed  low.  are 
planted  at  6  feet  apart.  The  currants  are  trellised  about  the  fourth  year, 
and  taken  over  the  tops  of  the  raisin  vines.  For  that  purpose  a  7-foot  post 
is  put  at  each  currant  vine.  At  the  top  of  each  post  a  cross-piece,  3  feet 
long,  is  bolted  or  nailed  so  as  to  form  a  T ;  a  Ko.  10  steel  wire  is  stretched 
at  each  end  and  another  through  the  post,  1  foot  from  the  top.  Two  long 
runners  are  trained  along  the  lower  wire,  and  the  fruit  shoots  from  it,  tied 
up  right  and  left  alternately,  to  the  two  upper  wires  borne  at  the  extremities 
ox  the  cross-piece.  In  that  way  the  currant  vines  will  meet  each  other  in 
two  or  three  years,  and  can  be  kept  quite  clear  of  the  Muscat  vines  growing 
beneath. 

Muscats  will  give  a  good  return  the  third  year,  while  currants  will  not  be 
in  full  bearing  till  the  seventh  or  eighth  year,  but  a  crop  will  be  picked  the 
fifth. 

Ficking. — The  grapes  should  never  bo  picked  for  drying  before  they  are 
-dead  ripe. 

The  currant  crop  is  ready  for  picking  a  fortnight  before  the  Muscats,  and 
the  same  trays  answer  for  drying  both  crops,  so  that  the  advantage  of 
growing  them  together  is  evident. 

There  are  several  ways  of  ascertaining  whether  the  crop  is  fully  ripe: — 
1st.  By  the  colour,  which,  in  the  case  of  the  Muscatel  Oordo  Blanco, 

should  be  a  bright  amber,  and  also  by  the  taste. 
2nd.  By  the  saccharometer,  which  gives  more  accurate  indications,  as  a 
bunch  grown  in  the  shade  may  be  ripe  and  yet  colourlees.    It  is 
reckoned  that  the  juice  of  the  grape  should  contain  at  least  25  per 
cent,  of  grape  8uga;r  to  produce  a  good  raisin. 
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Great  care  should  be  taken  in  picking  not  to  remove  tbe  bloom,  whicb 
would  spoil  the  appearanee  of  tbe  raisin.  For  that  reason  the  buncb  is 
handled  by  tbe  stem,  cut  with  a  sharp  knife,  all  imperfect  berries,  pieces  of 
stalk,  dead  leayes  removed,  and  then  placed  upon  either  shallow  baskets  or 
directly  upon  the  trays  right  side  up,  f .«.,  the  side  showing  less  of  the  stem. 
In  large  vineyards  there  is  economy  in  placing  the  trays  between  the  rows  of 
vines  and  covering  them  at  once  with  grapes,  whereas  on  a  small  vineyard  it 
may  be  convenient  to  take  them  all  to  the  kiln  or  to  the  drying  terrace. 

Table  Saidns 

Are  very  easily  dried.  The  finest  bunches  having  been  carefully  picked,  as 
described,  they  are  simply  put  on  wooden  trays,  made  2  feet  wide  and  3  feet 
long.  If  too  large  they  are  not  so  convenient  to  handle  when  filled.  Each 
tray  receives  20  lb.  to  30  lb.  of  grapes,  which  should  produce  6  lb.  to  10  lb. 
of  raisins  after  having  been  put  out  in  the  sun  or  in  the  kiln  to  dry. 

Upon  the  state  of  the  weather  and  the  size  and  degree  of  ripeness  of  the 
berries  will  the  time  required  for  dryiuj^  depend.  Bapid  drying  gives  a  hard 
and  tough  raisin,  and  should  be  avoided.  At  the  end  of  eight  to  fourteen 
days,  according  to  circumstances,  the  grapes,  being  about  two-thirds  dry,  are 
turned,  by  placing  an  empty  tray  on  the  top  of  a  full  one,  and  turning  them 
over.  A  piece  of  board,  1^  inch  to  2  inches  high,  is  nailed  at  each  end  of  the 
tray,  so  that  there  is  always  a  clear  space  between  them,  and  the  hemes  are 
not  crushed  while  turning,  when,  on  the  other  hand,  should  the  weather  turn 
wet,  or  the  dew  be  abundant  at  night,  the  trays  can  be  stacked  one  upon 
another.  After  turning  the  drying  will  proceed  more  rapidly,  and  the  raisins 
should  be  watched  to  prevent  them  from  becoming  too  dry. 

Sweat-hox. — If  the  raisins  on  the  trays  are  examined,  some  of  them  will  be 
found  dry  enough,  while  some  of  them  may  be  too  dry,  and  some  nofc  suffi- 
ciently cured.  At  this  stage  the  sweat-box  is  found  useful  for  equalising 
the  sample  and  making  the  stems  tough  and  ready  for  packing.  The  sweat- 
boxes  are  7  inches  to  8  inches  deep,  and  large  enough  to  admit  a  tray  easily. 
They  contain  110  lb.  to  120  lb.  of  raisins.  When  emptying  the  contents  of 
the  trays  into  the  sweat-boxes  all  bunches  which  are  insufficiently  dry  are 
placed  on  a  fresh  tray  for  further  drying.  A  ready  method  of  ascertaining 
whether  the  berries  are  sufficiently  dry  is  to  roll  them  gently  between  the 
thumb  and  the  finger.  If  any  liquid  exudes  at  the  stem  end  the  raisins 
require  further  drying. 

In  transferring  the  contents  of  the  trays  into  the  sweat-box  the  raisins  are 
slid  off  in  the  same  position  as  when  they  lay  on  the  tray  ;  to  prevent  the 
stems  getting  entangled  two  sheets  of  Manilla  paper  of  the  size  of  the  box 
are  put  in  at  intervals  as  tbe  box  is  being  filled.  The  sorters  have  two  or 
three  sweat-boxes,  and  grade  the  raisins  into  first,  second,  and  third  quality. 

When  the  sweat-boxes  are  full  they  are  put  away,  one  on  the  top  of 
another  for  ten  or  twelve  days  to  sweat,  after  which  they  are  taken  to  the 
packing  room,  which  is  provided  with  table?,  scales,  presses,  and  neat  boxes 
of  different  size,  holding  5  lb.,  10  lb.,  15  lb.,  and  20  lb.,  in  layers  of  5  lb.  each. 

Pudding  Raisins 

Are  sometimes  made  of  the  same  grape  when  loose  and  of  inferior  quality, 
and  also  of  the  Seedless  Sultana. 

For  that  purpose  the  grapes  are  picked  when  ripe,  put  into  ozier  baskets, 
and  dipped  for  fifteen  to  twenty  seconds  in  boiling  lye,  made  of  1  lb.  of 
potash  or  of  washing  soda,  to  3  gallons  of  water  ;  then  plunged  in  fresh  water 
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for  a  rinsing,  and  afterwards  placed  on  trays.  The  object  of  the  dipping  is 
to  make  the  dry  process  more  active,  by  dissolving  or  saponifying  the  waxy 
covering  which  constitute  the  bloom  and  opening  up  the  pores  of  the  akin, 
thereby  allowing  the  moisture  to  escape  more  freely  from  the  fruit. 

The  grapes  are  then  placed  on  trays,  put  on  a  truck,  which  is  wheeled  for 
a  few  minutes  into  a  small  hut,  which  can  be  hermetically  closed,  and  in 
which  sulphur  is  burning.  The  sulphuring  is  done  with  a  view  of  obtaining 
the  well-known  amber  colour  of  the  pudding  raisins,  which  does  not  in  any 
way  improve  its  quality,  but  is  merely  done  to  comply  with  the  demand  of 
the  market.  From  the  sulphur  chamber  the  raisins  are  dried  either  partially 
or  entirely  on  the  trays,  and  put  through  the  stemmer  and  grader.  The 
stemmer  removes  the  berries  from  the  stems,  and  the  grader,  by  separating 
according  to  size,  determines  the  grade. 

Since  the  introduction  of  evaporators  and  kilns  for  drying  fruits  and 
raisins,  the  industry  has  been  successfully  and  extensively  carried  out  in 
districts  which,  owing  to  the  uncertainty  and  the  wetness  of  the  seasons, 
would  not  permit  of  conducting  the  process  of  fruit-drying,  simple  as  it  is^ 
in  the  open  air.  Por  the  information  of  vine-growers  who  might  be  desirous 
of  constructing  a  cheap  and  efficient  drying-kiln,  the  following  specification 
is  submitted : — 

Specification  of  Kaisin-drying  Eiln. 

Drying  kiln  50  feet  long  and  22  ft.  6  in.  wide  and  8  feet  high.  The 
dividing  wall  and  the  two  side  walls  are  of  cob  18  inches  thick.  Cob  is  the 
surface  soil  and  subsoil  excavated  from  the  site  of  the  building:,  thoroughly 
wetted  and  worked  together,  then  turned  over  and  mixed  with  straw,  and 
then  built  up  as  a  wall.  The  two  ends  and  furnaces  are  of  brick.  In  each 
kiln  there  are  two  lengths  of  wrought-iron  pipes  9  inches  in  diameter,  with 
a  furnace  at  each  end.  Thus  the  heat  is  equalised  throughout,  and  there 
are  racks  on  each  side  of  the  kiln,  on  which  ten  trays  can  be  placed  over 
each  other,  and  ten  trays  in  length.  Thus  in  the  two  kilns  400  trays  can  be 
put  in  at  a  time. 

The  iron  pipes  are  laid  2  feet  below  the  floor.  The  foundations  of  all  the 
walls  are  first  dug  out  2  ft.  3  in.  deep,  the  cuttings  filled  in  with  concrete, 
made  of  gravel,  broken  stones,  sand,  and  lime,  to  3  inches  above  the  surface 
for  the  centre  and  side  walls.  For  the  end  walls  start  with  brickwork  from 
the  bottom,  so  as  to  build  two  furnaces  at  each  end  and  ti^^o  flues  for  the 
furnaces  at  the  opposite  ends.  Dig  the  centre  out  to  the  depth  of  the 
foundations,  and  build  the  wall  with  same.  The  pipes  are  9  inches  in 
diameter,  made  in  4-foot  lengths,  telescoped  into  one  another,  and  laid  in  the 
bottom  of  the  ground.  Thus  they  are  2  It.  3  in.  in  the  plate,  2  ft.  6  in.  below 
the  joists  carrying  the  floor,  which  consists  of  6  x  1-in.  boards  laid 
roughly  and  nearly  close  together.  The  ceiling  overhead  is  covered  with  9 
inches  of  mud  cob,  same  as  walls,  over  which  is  a  galvanised-iron  roof  and  a 
verandah. 
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Selection  of  Stock. 

It  is  Dot  possible  in  a  work  of  this  kind  to  give  all  the  opinions  that  have 
been  expressed  concerning  the  points  of  dairj  cattle,  but  even  if  it  were, 
there  is  grave  doubt  as  to  whether  the  novice  could  profit  much  bj  them. 
The  best  advice  that  can  be  given  to  any  one  desirous  of  purchasing  one  or 
more  cows  for  ordinary  purposes  is  to  either  get  the  assistance  of  some 
reallj  capable  buyer,  or  to  take  every  opportunity  he  can  get  to  observe  at 
shows  and  in  ordinary  dairy  herds  in  his  locality  the  type  of  animal  that 
seems  to  thrive  best  under  conditions  somewhat  akin  to  the  provision  he  has 
for  keeping  a  cow.  Where  specific  advice  is  required  the  Dairy  Expert  to 
the  Department,  Mr.  M.  A.  O'Callaghan,  should  be  consulted. 

For  those  who  intend  embarking  in  dairying  on  a  large  scale  no  better 
work  can  be  recommended  than  "  Practical  Dairyins;  for  Australia."  • 

The  book  is  obtainable  at  the  Government  Printing  Office,  Sydney, 
price  4s. 

The  various  breeds  of  dairy  cattle  are  now  being  fully  treated  by 
Mr.  O'Callaghan  in  the  Agricultural  Gazette,  The  articles  will  be  reprinted 
in  pamphlet  form,  and  can  be  obtained  on  application  to  the  Department  of 
Agriculture. 

Following  is  a  scale  of  points  which  embraces  the  opinions  of  many  of  the 
most  successful  breeders  of  dairy  cattle  in  the  South  Coast  District  :^ 

Dairy  Cow.     (Maximum  125.) 

StyU  and  Oen^rcU  Appearance. — 5  points.  IncludiBg  quality,  symmetry,  and  general 
proportion  throughout. 

Size.— 6  points.    About  medium. 

Colour. — 5  points.  Roan,  red,  or  red  and  white  preferred  (in  accordance  with  breed), 
the  richer  and  more  lustrous  the  better. 

Head, — 7  points.  Floe  square  muzzle,  lower  jaw  well  developed,  nostrils  large  and 
oi>en,  face  fine  and  rather  Iodgt,  forehead  fairly  broad  between  eyes,  but  narrower  on 
top  ;  eyes  large  and  full ;  with  calm  and  mild  expression  ;  ears  medium  length,  fiue, 
and  inside  skin  orange  tinted,  cheek  and  jaw  flat  and  clean ;  horns  may  oe  fairly 
long,  or  short,  but  not  coarse,  and  well  set  on. 

2^eck. — 5  points.  Medium  length,  fairly  straight  on  top,  and  symmetrically  set  on 
shoulders,  flat  on  sides,  and  tree  from  fleshy  development,  fairly  deep,  but  free  from 
loose  skin  at  throat. 

lore-quarter. — 7  points.  Fine,  but  sufficiently  developed  to  ensure  constitution,  shoul- 
derd  fine  on  top,  joints  of  spine  showing  clearly,  snoulder  blades  fine  but  not  deeply 
covered  with  flesh,  brisket  light,  but  not  projecting  forward  or  down. 

Back. — 7  points.  Straight,  level,  and  uniform,  fairly  broad  on  loins  and  hipe,  and  lower 
in  front  than  at  hind-quarters. 

*  By  Dowling  and  M'Caffi:«y,  Department  of  Agricultnre,  Sydney,  1893. 
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Body, — 12  points.  Capacious,  broad,  and  deep,  especially  behind,  underline  broad,  wHh 
ample  loose  skin,  ribs  well  sprang  and  wide  apart,  and  running  very  deep  behind, 
ample  space  between  last  rib  and  hip. 

Flank.— 6  points.    Very  deep  and  flat — that  is,  uniform  to  both  body  and  thigh. 

Udder. — 20  points.  Large,  capacious,  and  well-formed,  extending  well  forward  and  well 
up  and  broad  behina,  well  out  to  flanks  in  front,  broad  behind,  well  proportioned 
and  uniform  underneath,  t.e.,  not  forked  or  guttered,  skin  soft  and  orange-tinted, 
veins  showing  well  throughout,  when  extended  with  milk  free  from  knots  or  pro- 
jecting lumps,  when  milk^  or  dry  soft  and  pliable,  with  ample  looee  skin. 

TecUs. — 5  points.  Hangins  perpendicularly  and  well  shaped,  and  set  wide  apart,  not 
coarse  or  fleshy,  tan  colour,  and  about  3  inches  in  length. 

MUk  Vein, — 5  points.  Thick  and  irregular,  turned  well  out  on  body,  and  well 
branched  ofl; 

Hind-quartern, — 7  points.  Long,  level,  and  uniform  from  hip  to  pin,  broad  behind,  and 
free  from  fleshy  development. 

Tkighs, — 5  points.  Broad,  deep,  and  flat,  thin  through,  and  set  wide  behind,  inside 
clean,  and  free  from  superflnous  fleah. 

Escuteheon,—^  points.  Well  developed,  and  curling  well  ont  on  thighs,  and  extending 
high  up. 

Legs, — 5  points.  iShort  in  proportion  to  size,  and  fine,  especially  under  the  knee  and 
hock  ;  joints  neat  and  clean,  feet  well  formed  and  neat,  with  good  hoof. 

TvuL — 2  points.  Well  set  on  and  fairly  fine,  extending  well  down  to  the  hocka,  and  witk 
good  tuft. 

Temper,— 6  points.    Quiet,  dooUe,  and  tractable. 

8km, — 10  points.     Medium  thickness,  soft  and  pliable  to  the  touch,  hair  soft  and  fine. 

Dairy  Bitlu    (Maximum  110.) 

Style  and  Oejiertd  Afpsaranee, — 5  points.  Licluding  quality,  symmetry,  and  genera 
proportion  throughout. 

Colour, — 6  points. 

Head. — 7  points.  Fine  but  masculine,  muzzle  square,  lower  jaw  well  developed,  noetrilB 
lA>rge,  eyes  large  and  full,  with  cAlm,  placid  exnression  ;  forehead  fairly  broad  between 
eyes,  narrower  on  top  of  head,  cheek  and  jaw  flat  and  dean ;  ears  fine,  medium  length, 
inside  skin  orange  tinted  ;  horns  strong,  but  not  coarse. 

Neck, — 5  points.  Fairly  long,  slightly  arched,  massive  on  top  but  fine  underneath,  and 
nearly  connected  with  cheek  and  jaw,  free  from  loose  skin  underneath. 

Fore-quarter. — 8  points.  Fine,  but  fairly  massive,  shoulders  well  sloped  and  fine  on  top, 
joints  of  spine  showing  clearly ;  shoulder  blades  fine,  but  clearly  defined,  and  free 
from  superfluous  fleshy  covering  ;  .brisket  light,  and  not  projecting  much  forward  or 
downward. 

Back,—H  points.    Straight,  level  and  uniform,  loins  and  hips  broad. 

Body, — 14  points.  Capacious  and  deep,  especially  behind,  underline  broad,  and  skin 
looee  and  very  pliable,  ribs  well  sprung  and  running  very  deep  behind,  ample  space 
between  last  rib  and  hip. 

Flank, — 5  points.    Very  deep  and. flat,  that  is,  uniform  to  both  body  and  thigh. 

Hind-qvartera.—^  points.  Long,  level,  and  uniform  throughout  from  hip  to  pin,  broad 
behind  and  wide  between  the  pin  and  bones,  and  &ee  from  superflaous  fleshy 
development. 

Thighs, — 5  points.  Broad,  deep,  and  flat,  clean  and  fine  inside,  and  free  from  aaperfluoas 
fleshy  development. 

Legs, — 5  points.  Short  in  proportion  to  sice,  bone  fine,  especially  nnder  the  knee  and 
hock ;  joints  well  formed,  but  neat  and  clean,  feet  neat  and  well  set  on. 

Testes.—^  points.  Large,  even,  and  well  developed,  but  not  coarae,  fairly  long,  and 
hanging  perpendicularly. 

MUk  Fein.— 3  points.    Clearly  defined,  and  well  out  on  the  body. 
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Teats, — 3  points.    S«t  wide  apart 

J^euteA^oft.— 2  pointe.    Well  developed,  curling  well  oat,  and  extending  well  np  on  tlie 
thighs. 

Tail, — 2  points.    Well  set  on,  and  fairly  fine,  extending  well  down  to  hocks,  and  well 
tnfted. 

Temper, -—b  points.     Qaiet,  docile,  and  tractable. 

SixA. — 5  points.    Bather  above  mediam  sise. 

jSSbn. — 10  points.    Medium  thickness,  soft  and  pliable  to  the  touch,  hair  soft  and  fine. 

Mr.  David  Lindsay  Dymock,  of  Jamberoo,  who  is  regarded  as  one  of  the 
best  judges  of  dairy  stock  in  New  South  Wales,  giyes  the  following  descrip- 
tion of  a  good  dairy  cow  : — 

*'  Square  and  heavy  behind,  long  from  haunch  to  hip,  wedge-shaped,  light 
brisket,  neck  long  and  thin,  full  eyes,  horns  thin,  intelligent  looking,  colour 
spotted  or  roan,  well-defined  milk  veins  prominent  and  tortuous  on  udder 
and  belly  ;  teats  3  or  4  inches  apart,  and  hanging  perpendicularly ;  should 
be  of  fair  size  and  length,  not  funnel-shaped ;  deep  flank ;  big  round  body, 
as  this  is  the  boiler  power  to  produce  all ;  escutcheon  or  mirror,  well  out  on 
sides  of  flank  to  root  of  tail,  as  the  arteries  of  the  udder  follow  same." 

Another  method  of  judging  the  milking  qualities  of  a  cow  is  that  known 
as  the  escutcheon  principle.  The  system  was  founded  in  1822  by 
Mons.  Francois  Guenon,  while  engaged  as  a  lad  minding  cows  in  Lisbourn^, 
Prance.  In  the  illustration,  which  appeared  in  the  Agricultural  Gazette^ 
from  '*  Sheldon's  Dairying/'  it  will  be  observed  that  a  considerable  portion 
of  the  hair  on  the  udder  and  thighs  has  an  upward  tendency,  and  also  spreads 
outwards.  This  reversed  hair  is  called  the  escutcheon,  and  Guenon  believing 
that  he  could  trace  a  relationship  between  the  yield  of  milk  and  the 
escutcheon  of  cows  spent  many  years  in  varying  his  observations.  In  1828 
the  Academy  of  Bordeaux  took  the  matter  up  and  extensive  experiments 
were  conducted  by  a  committee  who  reported  tliat  Guenon  had  established  a 
method  by  means  of  which  it  was  possible  to  class  milch  cows  according  to — 

1.  The  quantity  of  milk  they  can  yield ; 

2.  The  period  during  which  they  will  continue  to  give  milk ; 

3.  The  quality  of  their  milk. 

For  full  details  of  this  system  readers  are  referred  to  "  Sheldon's  Work 
on  Dairying."  It  may  be  mentioned  that  the  late  Mr.  Grierson,  who  for 
many  years  managed  the  Bodalla  Estate,  placed  considerable  faith  in  this 
method,  and  Mr.  M.  A.  O'Callaghan,  Dairy  Expert  to  the  Department,  also 
believes  in  it. 

No  one  should  purchase  a  bull  or  cow  without  a  guarantee  as  to  the 
healthiness  of  the  animal.  Full  particulars  as  to  the  tuberculin  test  have 
been  published  by  the  Department,  and  copies  of  Mr.  O'Callaghan's  article 
may  be  obtained  on  application. 

Grasses  and  Fodder  Crops. 

The  following  extracts  from  "Practical  Dairying  for  Australia,'*  are 
really  summaries  of  the  methods  that  have  proved  most  successful  in  all  the 
dairying  districts  of  the  Colony : — 

"  Graisei, 

*'  In  dairy  farming  it  is  not  the  area  of  land  a  farmer  owns  so  much  as  the 
quantity  of  grass  per  acre  that  can  be  grown  each  year.  If  a  farmer  has 
100  acres  of  land  and  three^fourths  of  this  land  is  covered  with  weeds  and 
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inferior  grasses,  it  is  impossible  to  expect  anything  but  failure.  If  tbe 
fiubstances  or  constituents  axe  not  in  the  soil  it  is  impossible  for  the  grass  to 
take  it  out,  hence  the  good  grasses  will  disappear  and  inferior  grasses  and 
weeds  will  take  their  place.  If  the  substance  from  which  good  butter  and 
milk  can  be  produced  is  not  in  the  grasses  or  other  foods  it  is  impossible  for 
the  cow  to  give  a  profitable  return. 

"  Those  in  search  of  farms  can  invariably  be  guided  by  the  timber  and  class 
of  undergrowth  found  growing  on  the  land,  especially  the  latter.  It  is  of  the 
greatest  importance  to  have  good  soil.  Experience  has  taught  dairy  farmers 
that  it  is  much  better  to  pay  a  reasonable  rent  for  good  land  than  to  occizpj 
bad  land  rent  free. 

'^  It  has  been  said,  with  a  considerable  amount  of  truth,  that  ten  cows  well 
cared  for  are  better  than  thirty  cows  neglected,  but  the  fact  must  not  be  lost 
sight  of  that,  if  by  a  little  extra  care  and  attention  the  thirty  cows  can  be 
properly  cared  for,  they  will  be  at  least  three  times  more  profitable  than  ten 
cows.  Dairy  farmers  found  this  out  years  ago,  and,  in  order  to  maintain  the 
greatest  possible  number  of  cows  on,  say,  100  acres,  they  divided  the  farms  into 
convenient  paddocks,  and  took  one  of  these  paddocks  in  hand  with  a  twofold 
object  in  view.  One  was  by  a  system  of  rotation  of  fodder  crops  to  maintain 
and  keep  in  good  condition  a  greater  number  of  milk  cows  than  could  other- 
wise be  done  ofE  the  pasture  alone ;  the  other  was  to  get  the  soil  in  good 
condition  by  killing  all  weeds  and  bad  grasses  for  laying  it  down  with 
enduring  nutritious  grasses.  In  the  meanwhile  the  other  paddocks  were 
improved  by  top-dressing  with  farm,  or  stockyard,  or  other  suitable  manures, 
to  be  afterwards  sown  with  grass.  These  in  turn,  as  found  convenient,  were 
ploughed  up  and  treated  in  the  same  manner  as  paddock  No.  1.  By  this 
means  the  farm  was  improved  and  periodically  renewed  with  grass. 

'*  It  is  at  all  times  advisable  to  have  a  paddock  or  two  closed  so  as  to  allow 
the  grass  to  recuperate  and  produce  seeds  which  can  be  saved  and  used  on 
the  farm. 

^'  When  grass  is  sown  the  soil  should  be  in  good  condition  after  the 
autumn  rains ;  the  young  grass  has  then  time  to  develop  before  the  hot  sun  in 
summer  burns  it  out.  Very  often  a  thin  crop  of  oats  is  sown  with  the  young 
grass  to  protect  it  from  the  weather  during  the  winter  or  early  spring. 
Before  grass  is  sown  it  is  always  advisable  to  harrow  the  ground  level  first, 
and  soil  worked  to  a  fine  bed,  being  well  pulverised,  then  sow  the  seed  on  a 
calm  day  if  possible,  to  insure  an  even  distribution  of  the  seed  over  the 
ground,  then  cover  over  lightly  with  a  light  harrow  or  bush  drawn  by  two 
bullocks  or  one  horse. 

"  Fodder  Crops, 

"  No  fast  laws  can  be  laid  down  for  a  system  of  providing  fodder  crops  for 
hand-feeding  cattle,  nor  the  quantity  or  variety  of  these  crops.  In  some 
districts  the  cattle  require  more  hand  fodder  than  others.  And  the  fodder 
crops  that  are  suitable  in  one  district  may  not  thrive  well  in  another.  The 
following  system  is  generally  adopted  in  a  12-acre  paddock : — A  species  of 
the  sorghum  family  is  planted  or  sown  in  December  or  January,  about  5 
acres  ;  more  sugar  is  obtained  from  this  fodder  the  easier  and  thinner  it  is 
sown.  Three  acres  of  maize  sown  broadcast  in  January  or  early  in  February. 
During  March  and  April  the  remainder  of  the  paddock  may  be  laid  down 
with  the  following  crops : — Oats,  barley,  rye,  tares ;  these  latter  crops 
often  better  mixed  in  proportions  from  one  to  three  or  half  and  half.  Care 
must  be  exercised  not  to  teed  exclusively  on  sorghum  or  any  food  containing 
large  quantities  of  saccharine  matter,  as  it  will  ultimately  injure  the  procreative 
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powers  of  the  stock,  and  render  it  difficult  to  get  the  cows  in  calf.  This, 
of  course,  can  be  counteracted  by  having  good  grass  paddocks  for  the  cows 
to  feed  on,  or  feed  alternately  with  other  fodders.  Lucerne,  although 
not  considered  equal  to  other  fodders  for  producing  good  flavoured  butter, 
is  nevertheless  very  productive,  and  forms  the  mainstay  as  fodder  on  many 
dairy  farms  in  this  Colony.  Concentrated  foods  are  generally  condemned  as 
beiug  injurious  to  cattle,  it  being  argued  that  cattle  require  a  certain 
quantity  of  bulky  food  as  being  necessary  for  their  health.  At  Bodalla, 
where  high-class  farming  is  the  rule,  the  rotation  is  mainly  hay  after  roots.* 
Maize  is  sown  in  October  and  November.  When  two  crops  of  this  cereal 
are  taken  oif,  the  land  is  manured  with  farmyard  manure  or  bone-dust;  then 
a  crop  of  tares,  rye,  and  peas,  mixed  in  equal  proportions,  two  bushels  per. 
acre  being  sown  by  a  broadcast  seed-sower.  This  is  used  for  ensilage,  the 
crop  sown  in  July  being  ready  for  the  reaper  and  binder  in  December. 
Beans  are  sown  in  August  and  September.  The  land  is  prepared  for  these 
by  deep  ploughing  and  scarifying.  The  seed  is  sown  by  a  corn-planter  in 
drills  28  inches  apart,  half  a  bushel  to  the  acre  being  sufficient.  This  crop 
is  being  cut  for  pig-food,  a  purpose  for  which  it  is  very  suitable.  '  Horse ' 
are  found  to  be  more  profitable  than  *  broad  '  beans.  About  45  bushels  per 
acre  is  the  yield.  The  horse-tooth  maize  is  considered  the  best  variety. 
The  crop  varies  from  80  to  65  bushels  per  acre  ofE  new  ground.  The  maize 
for  the  greater  part  is  pulled ;  but  some  is  fed  ofE  by  pigs.  Ninety-day 
maize  is  sown  so  as  to  come  early  for  pig-feeding.  The  soil  in  many  parts 
of  the  estate  is  remarkably  rich,  and  this,  coupled  with  a  mild  climate  and  a 
rainfall  which  averages  33  inches  per  annum,  gives,  in  most  instances,  heavy 
crops— mangels,  60  tons  per  acre,  the  *  red '  being  the  heaviest  yielder,  but 
yellow  globe  best  for  fodder.  Potatoes,  only  grown  for  store  use,  give  7 
tons  per  acre  ;  onions,  about  5  tons.  One  of  the  best  crops  for  pig-food  is 
rape ;  9  lb.  per  acre,  broadcasted  in  February,  and  fed  to  the  pigs  in  May 
with  a  drink  of  whey  each  day.  White  American  corn  is  the  best  for  ensilage, 
as  it  carries  more  flag  than  other  varieties.  Planters'  friend  and  Cape  barley 
are  used  for  green  feed ;  but  recent  experiments  have  proved  that  better 
than  these  is  the  crop  of  thousand-headed  and  Jersey  kale.  Thousand- 
headed  kale  can  be  sown  in  spring,  summer,  or  autumn,  3  lb.  to  the  acre 
drilled  in  ;  drills  30  inches  apart,  thinned  out  with  a  hoe  subseauently,  so  as 
to  make  2  feet  spaces.  In  four  months  it  gives  a  crop  4  feet  in  neight — ^food 
which  is  of  the  very  best  kind,  and  which  is  suitable  tor  sheep,  cattle,  horses, 
or  pigs.  Next  in  order  is  Drumhead  cabbage,  much  like  kale,  about  2  lb. 
to  each  acre.  Both  these  crops  require  land  of  good  quality,  good  tillage, 
and  a  little  manure.  Many  South  Coast  dairy  farmers  are  of  opinion  that 
maize  is  better  for  their  requirements  than  sorghum  or  planters'  friend, 
which,  however,  are  excellent  fodder  crops,  and  can  be  sown  from  October 
to  the  end  of  January.  Sorghum  will  require  12  lb.  of  seed  to  the  acre 
sown  broadcast.  It  gives  more  saccharine  matter  than  planters'  friend,  and 
can  be  either  cut  or  '  fed  off.'  Some  farmers  collect  the  seed,  and  then 
mow  the  stalks,  which  they  cut  into  chafF.  Planters'  friend  resists  frost 
better  than  sorghum,  and  it  is  a  reliable  fodder  crop." 

For  details  as  to  ensilage,  see  p.  101. 

It  is  a  great  mistake  to  suppose  that  cows  can  do  without  proper  shelter. 
There  is  scarcely  any  animal  that  will  so  well  repay  a  little  attention  and 
gentle  treatment  as  a  cow.    A  nice  warm  little  three-sided  shed,  free  from 

•  A  good  rotation  is— graaa  land  ;  (1)  oats  or  harley ;  (2)  roots  (mangolds)  ;  (3)  oats  or 
wheat,  or  sorghum  and  maize ;  (4)  grass.— M.  AO'U. 
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draughts  and  backed  towards  the  preyailing  rainy  quarter,  can  be  cooBtraeted 
of  slabs  or  bark  without  very  great  trouble. 

It  is  A  common  practice  for  persons  inexperienced  in  the  prc^table  manage- 
ment of  dairy  stock  to  "  sool"  the  dogs  oa  the  cows  when  yarding  or  bailing 
them  up.  This  is  one  of  the  most  expeiusiye  bits  of  f  oolhardiness  a  man  can 
indulge  in.  The  cow,  in  her  excitement  and  fear,  will  '^hold  back"  her  milk, 
and  it  is  a  curious  thing  that  once  a  cow  from  any  cause  has  ''  held  back  " 
she  may  continue  the  practice,  to  the  ultimate  ruin  of  her  milk  flow. 

Of  course,  it  is  all  very  well  to  give  advice  on  such  matters,  and  everyone 
knows  how  provoking  a  refractory  cow  can  be,  but  by  keeping  cool  under 
such  circumstances  we  are  actually  being  paid  for  our  forbearance. 

The  Dairy  Building. 

"No  matter  how  small  may  be  the  quantity  of  milk  handled  for  butter  or 
cheese-making,  it  is  absolutely  essential  that  provision  should  be  made  for  a 
clean  cool  place  as  a  dairy.  It  is  scarcely  possible  to  suggest  a  system  of 
dairy  construction  that  would  be  at  once  inexpensive  and  applicable  to  all 
the  districts  of  the  Colony.  Much  depends  upon  the  material  and  capital 
available,  and  the  beginner's  own  ingenuity,  but  as  an  instance  of  what  can 
be  done  in  the  direction  without  great  expenditure  of  either  money  or 
trouble,  attention  is  invited  to  the  following  account  of  the  method  devised 
by  a  New  Zealand  farmer  many  years  ago,  and  which,  in  the  opinion  of 
Messrs.  Bowling  and  McCaffrey,  is  one  of  the  simplest  plans  that  hare  been 
adopted : — 

'^  I  must  flrst  give  you  to  understand  that  my  dairy  is  not  a  grand  stone 
structure,  with  flagged  floor ;  neither  is  it  built  of  brick,  nor  is  it  dug  out  of 
the  sido  of  a  hill ;  but,  though  simply  made  of  timber,  of  the  board  and 
batten  type  of  construction,  and  attached  to  the  back  part  of  my  house,  I 
will  venture  to  declare  that  it  is  one  of  the  coolest,  if  not  the  coolest,  dairies 
in  the  Kaipara.  Having  made  this  particularly  bold  assertion,  I  will  now 
endeavour  to  show,  for  the  benefit  of  any  of  your  readers  who  may  like  to 
try  my  plan,  how  is  it  that  J  dare  to  do  so.  To  begin  with,  I  must  explain 
tliat  I  have  covered  the  roof  with  sods,  cut  about  8  inches  thick,  having,  of 
course,  first  nailed  on  pieces  of  tin  and  zinc  to  prevent  the  boards  &om 
rotting.  These  sods  I  water  with  a  syringe  every  other  day,  and  I  now  have 
a  nice  crop  of  green  grass  growing,  which  effectually  prevents  the  rays  from 
the  sun  penetrating  and  heating  the  building  as  far  as  concerns  the  roof, 
which  is  the  most  important  part  to  protect,  as  it  receives  the  sun's  rays  at 
nearly  a  right  angle  during  the  hottest  part  of  the  day.  At  each  end  of  my 
dairy  I  have  a  large  opening  or  window,  covered  with  perforated  zinc  to  keep 
out  flies  and  other  insects,  and  at  the  same  time  to  ensure  a  thorough 
draught.  On  the  outside  of  these  openings  are  stretched  pieces  of  canvas 
nailed  to  tapering  strips  of  wood,  placed  one  on  each  side  of  the  window. 
Above  each  window  is  fixed  a  kerosene  tin,  cut  open  on  one  side  to  allow  of 
its  being  filled  with  water.  In  this  receptacle  I  introduce  one  end  of  a  piece 
of  cloth,  the  other  end  hanging  over  the  outside  of  the  tin  and  touching  the 
canvas  blind  to  which  it  is  sewn  in  order  to  prevp.nt  it  blowing  about  with  the 
wind.  Along  the  bottom  of  each  canvas  blind  is  a  strip  of  tin,  bent  so  as  to 
form  a  gutter,  and  under  the  lowest  part  of  this  gutter  stands  a  bucket. 
The  apparatus  being  thus  completed,  toe  kerosene  tins  are  filled  with  water, 
which,  being  gradually  absorbed  and  drawn  up  the  cloth  by  the  force  known 
as  capillary  attraction,  drips  down  on  the  outside  and  keeps  the  canvas  blinds 
saturated  with  moisture.   Tha  evaporation  from  the  film  of  water  thus  spread 
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over  the  canvas  coven  produces  cold,  and  the  air,  chilled  by  this  means, 
enters  the  dairy  through  the  perforated  zinc.  A  kerosene  tin  filled  with 
water,  with  cloth  attached,  will  keep  the  canw  saturated  for  fifty  hours 
without  requiring  any  attention  whatever,  and  at  the  end  of  that  time  all 
that  is  necessary  to  be  done  is  to  pour  the  water  which  has  run  into  the 
buckets  placed  beneath  the  gutters  back  into  the  kerosene  tins,  adding,  of 
course,  the  quantity  lost  by  evaporation,  hj  following  the  above  instruc- 
tions, anyone  can  secure  a  perfectly 
cool  dairy  or  larder  with  very  littlie 
trouble,  and  scarcely  any  appreciable 
expenditure.  As  a  proof  of  tne  efficacy 
of  the  plan,  I  may  say  that  I  have  kept 
meat  perfectly  fresh  for  five  days  dur- 
ing very  hot  weather. 

''This  plan  could  be  extended  to  any 
extent.  The  kerosene  tins  could  be 
displaced  by  a  larger  reservoir,  which 
could  be  fixed  so  as  to  supply  several 
windows.  Mr.  J.  L.  Bruce,  a  very 
clever  architect,  when  in  a  lecture  on 
*The  Laws  of  Cooling,'  took  this  simple 
plan  for  his  keynote,  and  said : — *  The 
suggestion  and  diagram  are  excellent, 
and  the  statements  throughout  scien- 
tifically reliable,  as  well  as  practical 
in  the  highest  degree.  The  writer 
applies  his  notion  only  to  his  dairy, 
but  it  is  of  much  wider  application  than 
that,  and  is  suitable,  with  modifications^ 
to  every  house  in  the  colony.  He 
cools  the  air  going  into  his  dairy,  and 
absorbs  heat  from  it  out  through  the 
window  as  well  as  by  the  cooling  or 
heat-absorbing  effect  of  a  canvas  blind 
kept  constantly  moist  by  puitable 
meanp,  which  he  describes.  *  *  * 
Our  dairy-cooling  friend,  however,  uses  and  explains  another  means,  to  which 
I  shall  refer.  He  covered  his  dairy  roof  with  turf,  which  he  caused  to  grow 
with  constant  watering.  Now  this  is  a  most  ingenious  idea,  and  combines 
within  itself  the  obstruction  of  heat  by  an  excellent  non-conductor,  and  the 
abstraction  of  heat  by  an  excellent  evaporator.  From  experiments  made  on 
grass,  bare  earth,  and  water,  by  the  Government  Astronomer,  it  was  proved 
that  the  evaporation  during  the  year  from  grass  was  20  per  cent.  e:reater  than 
from  bare  earth,  and  only  14  per  cent,  less  than  from  water  itself  ;  but  when 
the  grass  was  moist  on  the  surface  the  evaporation  was  considerably  in  excess 
of  that  from  water  even,  and  so  the  cooling  effect  produced  correspondingly 
great.  So  much  for  the  excellent  cooling  effect  of  the  turf  covering.  I  do 
not  think  it  is  generally  known  that  at  a  certain  depth  below  the  suiface  the 
temperature  never  varies  throughout  the  year,  but  remains  at  the  mean 
annual  temperature  of  the  locality.  This  depth  is  least  at  the  tropics,  and 
increases  as  the  difference  of  summer  and  winter  temperature  enlarges.  In 
England  it  is  about  30  feet  down,  and  here,  from  tests  made  at  the  Observatory, 
it  is  probably  between  20  feet  and  30  feet  from  the  surface.  Now  the  mean 
annual  temperature  here  is  a  little  over  63  degrees,  and  at  this  depth  below 


OOOUXO  THE  DAIRT. 

A.  Kerosene  tin.  BB.  Cloth,  one  end  of  which 
rests  in  water,  the  other  on  the  canvas 
blind.  C.  Canvas  blind.  D.  Tapering 
board  to  which  bUnd  is  attached.  £K 
Gatter. 
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the  8urface.it  is  never  hotter  than  that  in  summer  and  never  colder  in  winter. 
We  do  not,  however,  require  to  go  to  this  depth  to  derive  very  substantial 
cooling  benefits  from  this  material  fact,  for  very  small  depths,  indeed,  produce 
most  marked  effects  in  reducing  the  variation  of  our  surface  temperatures. 
A  box  lowered  to  a  depth  of  19  feet  in  a  dry  well  would  keep  its  contents  at 
a  temperature  which  would  never  rise  above  67  degrees  or  fall  below  63 
degrees,  surely  a  point  worth  the  trouble  of  lowering  it  down  in  a  climate 
such  as  ours  here  in  summer.  This  evaporation,  then,  is  the  most  simple  and 
inexpensive  method  of  cooling,  and  one  which  can  be  applied  in  many  ways.'" 

This  class  of  dairy  is  fast  becoming  a  thing  of  the  past,  the  separator  takes 
its  place.  But  a  description  of  adobe  buildings,  which  are  cool,  and  can  be 
constructed  at  slight  expense,  is  given  at  page  204,  Vol.  5,  Agricultural 
OazetCe. 

The  chief  points  for  consideration  in^  constructing  a  dairy  are — 

1.  Perfect  ventilation  and  dryness,  with  the  maintenance  of  an  even 

temperature  in  summer  of  from  56  to  60  degrees  Fahr. 

2.  Absolute  cleanliness  and  freedom  from  the  source  of  all  bad  smells. 

Limewash  is  a  good  purifier,  and  so  is  a  bag  of  charcoal,  but  in  the  case 
of  a  cellar  being  utilised  for  dairying  purposes,  a  box  of  air-slaked  lime  is 
one  of  the  best  means  of  overcoming  ordinary  dampness. 


Daiey  Notes. 
Bt  c.  r.  cassidy, 

Dairy  Instructor,  Hawkeabury  Agricultural  College. 

Milking. 

It  is  a  well-known  fact  that  the  flow  of  milk  obtained  from  a  cow  depends 
very  much  upon  the  manner  in  which  she  is  milked.  There  are  several 
methods  of  milking.  The  squeezing  method  is  no  doubt  the  best  when  the 
teats  are  long  and  well  developed,  and  for  short  teats  stripping  is  the  most 
suitable.  There  can  be  no  objection  raised  against  moistening  the  teats, 
provided  that  the  udder  and  teats  have  first  been  well  washed  with  water 
about  blood  heat,  after  washing  dry  with  a  cloth.  The  hands  should  not 
come  in  contact  with  the  flow  of  milk.  By  means  of  moistening  the  teats 
the  friction  is  greatly  reduced.  Whatever  method  is  adapted  by  the  milker, 
the  operation  should  have  a  pleasing  effect  upon  the  cow. 
•  Three  very  essential  points  in  milking  are  quickness,  quietness,  and  gentle- 
ness. A  quick  milker  is  seldom  a  bad  one,  and  ouick  milking  largelv 
increases  the  milk-giving  power  of  the  cow.  There  should  be  no  milk  le/t 
in  the  udder,  as  doing  so  tends  to  dry  up  the  milk,  and  these  strippings 
are  the  richest  portion  of  the  milk. 

If  quietness  is  not  maintained  in  the  milking-shed,  the  cows  become 
restless  at  any  unusual  noise,  and  in  such  a  condition  do  not  give  a  full  flow 
of  milk. 

If  the  cow  becomes  excited  or  is  harshly  handled,  she  keeps  the  milk  ducts 
closed  by  the  muscles  which  control  the  outflow,  and  she  will  not  give  the 
milk  she  has  secreted,  besides  she  will  secrete  no  more,  and  for  this  reason 
the  person  whose  duty  it  is  to  milk  should  be  on  a  friendly  footing  with  the 
cow,  and  she  should  at  all  times  be  treated  with  kinduess,  as  it  is  only 
under  such  treatment  that  a  full  and  free  flow  of  milk  can  be  obtained. 
Out-of-door  milking,  if  possible,  is  much  the  best,  because  cleanest.    The 
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food  should  be  given  before  milking,  bo  that  they  will  feel  contented,  and 
stand  patiently  while  being  milked.  The  milkinge  should  be  abput  twelve 
hours  apart,  as  near  as  possible ;  cows  like  regularity. 

Treatment  of  Milk. 

All  utensils  should  be  kept  thoroughly  clean.  First  wash  in  cold  water  ; 
then  hot  steam  and  cool  down.     All  strainers  should  be  well  washed  and  aired. 

Milk  readily  absorbs  any  foul  odour,  and  for  this  reason  should  be  kept 
away  from  places  which  are  likely  to  taint  it.  Calves  and  pigs  should  not 
be  fed  close  to  the  dairy. 

Aeration. — As  soon  as  possible  after  the  milk  is  drawn  from  the  cow  it 
should  be  aired.  The  aeration  of  milk  removes  the  peculiar  odour  imparted 
to  it  by  the  cow.  If  this  animal  taint  or  odour  is  not  removed  while  the 
milk  is  warm  it  becomes  fixed,  and  in  this  way  is  one  of  the  common  taints 
in  cheese-making. 

Pasteurising, — After  well  aerating  the  milk  it  should  be  pasteurised,  which 
will  give  it  a  better  keeping  quality,  at  the  same  time  remove  to  a  large 
degree  taints  of  foods  such  as  turnips,  cabbages,  <&c.  Pasteurising  has  the 
advantage  of  enabling  the  butter-maker  to  bring  about  an  even  and  uniform 
quality  of  butter  which  possesses  all  the  points  that  it  is  possible  to  find  in 
butter  of  gilt-edge  quality,  but  if  the  milk  is  being  prepared  for  cheese- 
making  it  should  not  be  pasteurised. 

Quality  of  Milk  and  How  Affected. 

As  a  rule  a  cow  gives  most  milk,  but  of  the  poorest  quality,  the  first 
month  or  two  of  her  lactation,  and  towards  the  end  of  her  milking  period 
the  quantity  shrinks,  but  the  quality  increases. 

The  food  has  a  very  decided  effect  upon  the  quality  of  butter  and  cheese 
produced  from  the  milk.  Some  foods  yield  a  soft  butter  wanting  in  flavour 
and  body;  others  give  good  flavour  and  body;  while  for  cheese-making 
some  foods  produce  more  solids  in  the  milk,  and  yield  a  curd  of  a  much 
firmer  and  of  a  superior  class  to  other  foods. 

Why  it  is  necessary  to  keep  the  Dairy  Sweet  and  Glean. 

Milk  readily  absorbs  taints  from  dirty  strainers,  dirty  cans,  buckets,  bad 
drains,  <&c.  For  this  reason  it  is  necessary  to  keep  every  portion  and 
article  in  the  dairy  clean,  and  by  such  means  lessen  the  danger  of  tainted 
milk-butter  and  other  dairy  produce.  The  person  who  is  working  the  milk 
should  be  neat  and  clean  about  his  work.  Any  whey,  milk,  <S:c.,  spilt  about 
the  floor  will,  if  not  at  once  cleaned  up,  form  a  breeding  ground  for  bacteria 
which  may  be  of  an  injurious  nature,  and  when  once  they  gain  a  footing  in 
a  dairy  are  not  easily  got  rid  of. 

Butter-making, 

Treatment  of  Oream. — ^As  soon  as  the  cream  is  separated,  cool  it  down  as 
low  as  possible,  to  50  degrees  Eah.,  if  you  can,  and  when  required  to  ripen^ 
raise  the  temperature  of  the  cream  to  65  degrees  Eah.,  at  which  temperature 
it  should  ripen  in  from  eighteen  to  twenty-four  hours ;  when  sufficiently 
ripened,  cool  down  to  53  degrees  Eah.,  before  placing  the  cream  in  the  churn. 

Bipe  cream  has  a  granular  lopid  appearance,  and  is  slightly  sourish  to  the 
taste  and  smell.  The  granules  may  be  seen  by  pouring  the  cream  from  one 
vessel  into  another. 
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Freparin^  the  Chum, — ^The  chum  sboold  be  prepand  hj  fint  (nealdiiig 
oat  with  boiling  water.  Boiling  water  has  the  aoyantage  of  searcliiiig  into 
the  open  crevicen  in  -the  churn,  and  bringing  into  a  lianid  conditian  mnj 
grease  that  may  be  there,  and  carries  it  oft  before  the  wood  has  time  to  close 
over  it ;  run  hot  water  ofE  and  use  two  lots  of  cold,  so  as  to  ensure  the 
churn  being  thoroughly  cooled  down,  and  at  the  same  time  carries  away  any 
l^rease  that  may  be  left  by  the  hot  water.  All  wooden  utensils  should  be 
treated  in  the  same  way,  sprinkling  Bait  over  worker  and  pats  which  ahould 
be  well  rubbed  in  to  preTent  the  butter  sticking. 

Churning, — Place  cream  in  chum,  and,  if  necessary,  add  colouring. 
Commence  churning  at  the  speed  proved  to  be  the  best  in  practice,  whicn 
speed  depends  upon  the  make  of  chum,  temperature,  and  condition  of  the 
cream,  there  being  no  role  of  thumb  method  on  which  to  work.  Under 
varying  conditions  the  butter-roaker  has  a  more  thorough  knowledge  of  the 
ability  of  a  chum  than  the  maker  of  the  chum.  To  ensure  an  exhauatiTe 
churning  of  the  cream,  the  speed  should  be  such  that  the  butter  is  not  allowed 
to  come  quicker  than  half-an*hour  after  commencing.  If  while  churning, 
the  cream  becomes  too  thick  to  properly  circulate,  add  cold  water  to  cause 
the  cream  to  circulate  sufficiently,  but  take  care  that  the  cream  is  not  made 
too  thin. 

When  the  granules  form  about  the  size  of  pin  heads,  stop  churning  and 
wash  down  all  cream  from  sides  of  churn  with  water  about  45  to  50  degrees 
Pah. ;  then  start  churn  and  churn  on  until  the  granules  are  about  the  size 
of  No.  5  shot.  At  this  stage  stop  churn,  this  being  the  best  condition  of 
the  butter  for  washing  and  salting  ;  run  off  butter-milk,  and  pour  in  water 
in  such  a  manner  that  it  will  lift  the  butter  upon  its  surface ;  to  prevent  any 
danger  of  brusing  the  grain  rather  more  water  than  amount  of  batter-milk 
removed  should  be  added.  Two  or  three  washings  may  be  needed,  but  avoid 
over  washing  because  it  destroys  the  flavour  of  the  butter.  After  properly 
washing,  drain  off  the  water,  wei^i^h  butter,  and  place  on  worker,  taking  care 
to  keep  it  in  a  granular  form  ;  let  it  drain  for  a  little  while,  then  add  \  oz. 
of  salt  for  immediate  use,  and  |  of  an  oz.  per  lb.  of  butter  for  export  pur- 
poses,  making  an  allowance  for  the  amount  of  moisture  drained  off ;  this  can 
easily  be  judged  after  a  little  practice.  Spread  the  salt  evenly  over  the 
surface  of  the  butter,  and  work  sufficiently  to  thoroughly  work  the  salt 
-through  the  butter,  and  at  the  same  time  do  not  compress  the  grains  more 
than  can  be  avoided.  Eeraovo  butter  to  draining-table,  where  it  should  be 
left  for  a  few  hours  to  allow  salt  to  dissolve,  so  that  the  salt  can  be  thoroughly 
worked  through  the  butter.  Again  place  on  worker  and  work  sufficiently 
to  compress  the  grains,  and  remove  any  white  streaks  which  may  appear. 

Vacking  the  Butter, — The  butter  is  now  ready  for  packing,  which  should  be 
•done,  if  for  export,  in  56-lb.  boxes  lined  with  vegetable  parchment  made  for 
that  purpose.  In  packing  take  care  no  spaces  are  left  for  air  or  moisture, 
and  U8e  the  packer  in  a  pressing  msmner,  not  as  a  rammer.  A  large  quantity 
of  good  butter  is  spoilt  with  bad  packing.  Butter  properly  packed  when  a 
<;ore  is  taken  out  should  be  firm  and  solid  throughout,  and  have  an  even 
appearance,  showing  no  streaks  nor  specks,  and  when  broken  shoald  show  a 
aurface  like  a  piece  of  broken  sandstone  or  cast-steel.  All  boxes  should  be 
neatly  branded  and  finished  off.  The  appearance  of  the  package  haa  a  great 
influence  in  the  selling  of  the  butter.- 

Colouring :  — The  colouring  should  be  added  to  the  cream  as  soon  aa  it  is 
put  into  the  chum. 

The  colouring  of  butter  is  largely  done  to  please  the  consumer,  but  beyond 
this  it  has  another  use— that  of  bringing  the  butter  produced  in  differeut 
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dietricts  to  a  uniform  colour.  In  some  districts  the  butter,  due  to  tlie 
food  and  largelj  to  the  breed  of  cows,  is  of  a  deep  yellow,  while  in  other 
parts  the  natural  colour  of  the  batter  is  very  pale,  ana  in  order  to  make  the 
latter  butter  of  the  same  rich  colour  as  the  former  it  would  be  necessary  to 
use  colouring  matter.  The  quantity  of  colouring  to  be  used  in  order  to 
maintain  a  uniform  colour  in  the  butter  yaries  according  to  the  kind  of 
colouring  matter,  kind  of  food,  season,  breed  of  cows,  and  length  of  time 
cows  have  been  in  milk.  If  good  colouring  is  used  no  harm  will  result  from 
its  use. 

Cream  Separators. 

The  use  of  the  separator  is  now  so  well  known,  and  the  various  machines 
can  be  obtained  at  reasonable  prices,  it  is  found  most  profitable  for  a  man 
with,  say,  ten  milking  cows,  to  purchase  a  hand  separator  rather  than  use 
the  old  method  of  setting  to  obtain  the  cream  from  tho  milk. 

A  few  of  the  many  advantages  of  separator  cream  and  butter  are  that  a 
larger  yield  of  cream  is  obtained  from  the  separator,  and  this  of  a  superior 
quality  to  that  obtained  from  set  milk,  also  the  butter  is  of  a  more  uniform 
quality. 

The  cream  should  be  ripened  on  the  lines  given  in  butter  notes,  and  when 
ready  for  the  churn  add  sufficient  ice  to  the  cream  to  bring  temperature  of 
cream  down  to  53  degrees  Pah.  If  ice  cannot  be  obtained  tho  churniug 
should  be  done  in  the  cool  early  part  of  the  morning. 


Cheese-making  on  the  Canadian  Chedbar  Pjiinciple. 
As  practised  at  the  Hawkesbnry  AgriciQtiiral  College. 

The  following  is  a  concise  statement  of  the  way  that  the  Cheddar  cheese, 
which  has  proved  to  be  so  successful  in  the  English  and  Colonial  markets,  is 
made  at  this  institution.  It  is  selling  readily  at  8d.  per  lb.  for  parcels  over 
1  cwt.,  and  9d.  per  lb.  for  parcels  under  that  quantity.  "With  so  many 
apprentices  manufacturing  the  cheese,  it  is  of  wonderful  uniformity,  quality, 
texture,  and  flavour,  although  occasionally,  owing  to  that  cause,  a  cheese 
may  be  found  hardly  up  to  the  usual  standard.  It  will  be  readily  under- 
stood that  no  written  description  can  ever  make  anyone  a  proficient  cheese- 
maker,  practice  alone  in  this  case  can  make  one  perfect,  but  at  the  same 
time  it  is  desirable  that  the  main  principles  as  here  laid  down  by  Mr. 
O.  R.  Cassidy,  the  dairy  instructor,  may  afford  some  idea  of  the  lines  on 
which  to  work : — 

Aerate  the  milk,  then  set  the  evening's  milk  so  as  to  be  at  a  temperature 
not  under  58  degrees  Fahr.,nor  above  OS  degrees  in  the  morning.  8kim  off 
the  cream  of  the  evening's  milk,  and  through  a  strainer  pour  into  the  vat  the 
morning's  milk,  which  will  dissolve  all  the  cream.  Heat  up  the  whole  mass 
to  84  degrees  in  five  to  ten  minutes,  stirring  with  the  rake  meanwhile,  so  as 
to  thoroughly  mix  the  morning  and  evening  milk.  Take  out  5  oz.  of  milk, 
and  add  one  teaspoonf  ul  of  rennet,  stir  rapidly  for  five  seconds,  and  then  slowly 
until  it  thickens.  If  the  milk  is  sufilcienly  ripened,  and  the  rennet  (Hansen's) 
is  of  the  proper  strength,  the  5  oz.  of  milk  should  coagulate  in  about  twenty 
seconds.  If  the  milk  takes  longer  than  twenty  seconds  to  coagulate,  it  is 
better  to  delay  setting  or  adding  the  rennet  until  the  twenty-second  test  is 
satiBfactory.     Keep  the  milk  in  the  vat  at  81  degrees  meanwhile.     If,  on  the 
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other  hand,  the  milk  shows  a  test  of  lees  than  twenty  seconds,  the  milk  ia 
over-ripe  or  turning  sour,  therefore  add  the  colouring  and  rennet  as  soon  » 
possible. 

When  ready,  add  li^  to  2  oz.  colouring  to  100  gallons  milk.  Stir  the  milk 
well.  Then  add  about  3  oz.  rennet  to  lOO  gallons  milk ;  stir  for  five  minutes ; 
then  work  the  scotch  hand  over  the  surface  of  the  milk  until  it  begins  to 
thicken.  Take  notice  of  the  time  required  for  same — if  the  milk  takes  twelve 
minutes  to  thicken,  it  will  take  twice  twelve  and  half  of  twelve,  viz, 
thirty  minutes,  before  it  is  re^dy  to  cut,  from  the  time  of  adding  the  rennet. 
When  ready  to  cut,  commence  with  tbe  vertical  knife  first,  lengthways  across 
the  vat.  In  from  five  to  ten  minutes,  cut  with  the  horizontal  knife,  length- 
ways with  vat  only,  and  once  across  each  end,  taking  great  care  not  to  knock 
the  curd  about.  It  is  best  to  use  the  vertical  knife  first,  as  the  cut  strips 
are  able  to  support  themselves,  and  the  downward  pressure  causes  the  whey 
to  ooze  out.  When  the  horizontal  knife  is  used  first  the  layers  press  upon 
each  other,  and  greatly  retard  the  escape  of  whey. 

After  cutting,  wash  down  all  curd  that  may  be  adhering  to  the  sides  of  the 
vat,  and  stir  very  gently  with  the  hands  for  about  ten  minutes.  Then  stir 
with  the  rake  very  gently  at  first,  so  as  not  to  bruise  the  curd.  Heat  slowly 
up  to  1)8  degrees  in  from  forty  to  fifty  minutes,  raising  the  temperature  not 
more  than  2  degrees  in  the  first  ten  minutes.  When  the  curd  begins  to  get 
firmer,  increase  the  speed  of  raking,  so  that  at  89  to  91  degrees  full  speed 
is  obtained.  Continue  raking  vigorously  until  sufficient  acidity  is  developed, 
at  which  stage  the  curd  should  feel  firm,  and  squeak  between  the  teeth. 
When  ready,  the  whey  turns  a  little  sour  or  acid,  and  the  curd  will  draw 
from  i  to  i  inch  on  a  hot  iron,  string-like  hairs  being  noticeable.  Kun  off 
the  whey  immediately  by  a  syphon,  and  place  the  curd  on  a  drainer,  gently 
stirring  with  the  hands  in  the  meantime,  so  as  to  drain  off  the  whey.  Then 
pack  the  curd  at  one  end  of  the  drainer  from  4  to  6  inches  deep,  well  covered. 
In  ten  minutes  cut  the  curd  in  strips  from  10  to  12  inches  long,  4.  to  5  inches 
wide,  turn  them  upside  down,  and  turn  every  ten  minutes  until  cheddared, 
which  can  be  detected  by  the  hairs  drawing  1  inch  on  a  hot  iron  ;  cut  with 
the  curd -cutter,  and  work  the  curd  with  the  hands  for  about  ten  minutes. 
This  aerates  the  curd  and  allows  gas,  &c.,  to  escape.  At  this  stage  the  curd 
should  have  a  shining  velvety  appearance,  when  it  is  ready  to  salt.  Use 
2i  lb.  salt  to  100  gallons  milk,  and  again  work  the  curd  with  the  hands,  so 
as  to  thoroughly  salt  it.  Pack  again  for  about  ten  minutes,  and  put 
the  curd  into  the  hoop  at  a  temperature  as  near  80  degrees  as  possible. 
Place  the  hoop  and  its  contents  in  the  press,  using  little  or  no  pressure 
for  the  first  five  or  ten  minutes.  Then  press  gently  until  all  the  whey  ceases 
to  drip  out.  In  about  twenty  minutes  from  the  time  of  hooping  use  full 
pressure.  In  summer,  twenty-four  hours  pressing  is  necessary,  and  forty- 
eight  hours  in  winter.  Then  remove  to  curing-room,  paste  down  the  ends, 
and  turn  every  day  until  disposed  of.  The  curing-room  should  be  as  near 
65  degrees  as  possible. 
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The  Pig. 


By  J.  L.  THOMPSON, 

Travelling  Instructor  in  Agriculture. 

Thehk  is  no  branch  of  farm  husbandry  that  deseryes  so  much  attention  by 
the  farmer  as  pig-breeding,  and  the  conditions  under  which  the  industry 
can  be  carried  on  are  entirely  favourable.  Tho  pig  likes  a  temperate  climate, 
arid  even  in  hot  weather  will  put  on  flesh  at  an  amazing  rate  if  allowed 
plenty  of  room,  fresh  air,  and  suitable  food.  In  this  colony  we  have  not 
to  contend  with  the  severe  winters,  the  excessive  frosts,  and  snowstorms  of 
the  old  country  and  many  of  the  states  of  America  and  Canada  ;  and  as  it 
consequently  takes  less  food  to  keep  up  the  animal  heat  in  our  temperate 
climate,  greater  results  under  good  management  can  be  obtained  from  a 
given  quantity  of  food. 

The  best  kind  of  Pig:. 

In  selecting  sows,  they  need  not  all  necessarily  be  pure  breds,  but  should 
have  a  good  dash  of  the  Berkshire  breed  in  them.  They  should  be  roomy, 
lengthy,  well-shaped,  and,  for  breeding  purposes,  with  at  least  twelve  teats. 

They  should  be  put  to  a  well-bred  Berkshire  boar.  It  is  imperative  that  the 
sire  should  in  all  cases  be  pure  bred.  As  pigs  are  liable  to  degenerate  from 
in-breeding,  new  blood  may  be  introduced  periodically  with  advantage. 

The  Tamworth  boar  will  also  produce  good  results  from  such  sows.  The 
young  will  mature  early  and  give  a  fine  mixed  quality  of  flesh — lean  and  fat. 

I,  however,  prefer  the  improved  Berkshire  to  all  other  breeds,  although  the 
Poland  China,  Large  White  Yorkshire  (cool  climate),  and  Essex  breeds  will 
give  good  results  under  close  attention. 

The  Form  of  a  Good  Pig  of  any  Breed. 

The  aim  of  all  breeders  of  animals  designed  solely  for  meat — ^be  they 
bullocks,  sheep,  or  pigs — is  to  have  the  body  as  nearly  as  possible  filling  the 
four  squares  of  a  rectangle.  In  proportion  to  the  size,  an  animal  of  this  shape 
contains  the  greatest  weight.  Hence,  inexperienced  people  are  often  deceived 
with  the  weight  of  these  compact  square  animals,  as  compared  with  the  old- 
fashioned  ill-formed  pig  of  much  greater  apparent  size.  Another  advantage 
of  the  square  form  is  that  it  gives  a  much  greater  proportion  of  the  most 
valuable  parts  of  the  pig — namely,  the  hams  and  shoulders.  Many  people 
object  to  the  improved  breeds  because  they  are  too  short ;  but  they  appear 
short  because  they  are  so  broad.  A  minimum  of  bono  and  a  maximum  of 
flesh  are  the  desiderata  necessary  for  a  good  profitable  pig.  No  animal  will 
give  a  better  return  for  the  care  and  food  bestowed  upon  it  than  the  pig. 
The  weight  of  the  stomach,  in  proportion  to  each  100  lb.  of  live  weight  is — 
in  the  ox,  31b.;  sheep,  3|lb.;  fat  pig,  0*66  lb.  This  shows  that  the  stomach 
of  an  ox  or  sheep,  in  proportion  to  live  weight,  is  about  five  times  as  great 
as  that  of  the  pig.  But,  although  the  stomach  is  small,  the  intestines  are 
2  > 
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eapaciou8f  and  this  enables  the  pig  to  eat,  digest,  and  assimilate  more  ntztii- 
ment  in  a  given  time,  in  proportion  to  his  size,  than  any  other  of  our  domestie 
animals. 

The  Points  of  a  Good  Fig. 

PointB. 

1.  Head  wide  in  front,  ears  erect  and  pointed  forward     6 

2.  Chest  wide  and  rising  well  to  the  shoulders,  shoulder  blades 

well  sloped  backwards  ...         ...         ...  6 

8.  Eibs  well  sprung,  loins  wide  and  slightly  arched  10 

4.  Hind  quarters  not  to  slope  nor  narrow  towards  the  tail  ...  10 

6.  Hams  well  let  down  and  full  at  the  twist  12 

6.  Chest  wide,  with  elbows  well  out  ...         ...         ...         ...  10 

7.  Fore-ribs  wide  underneath,  flanks  well  let  down  and  straight...  12 

8.  Legs  straight  and  small  in  the  bone,  feet  small  and  compact  ...  10 

9.  Hair  plentiful,  bright,  and  vigorous       10 

10.  Tail  thick  at  root,  and  tapering  to  a  fine  point 4 

11.  Size  (according  to  breed)  should  be  medium ;  extremes  are  un- 

desirable...         ...         .«.         ...         ...         ...         ...         ...  10 


Perfection     ..,         100 

The  Profitable  Management  of  Pigs. 

1  maintain  that  with  our  mild,  comparatively  temperate  climate,  pigs  can 
be  more  profitably  kept  in  these  colonies  than  m  any  part  of  the  world.  One 
thing  is  necessary  to  bring  this  about,  viz.,  to  so  arrange  the  keeping  and 
feeding  of  pigs  as  to  be  able  to  realise  a  maximum  of  profitable  results  from 
a  minimum  of  expenditure,  and  to  have  things  so  arranged  as  to  be  able  to 
feed  and  attend  properly  to  their  wants  without  the  employment  of  mnch 
labour. 

Eirst,  then,  the  old  system  of  keeping  pigs  in  dirty  small  styes  has  exploded. 
Styes  are  only  njscessary  during  the  time  a  sow  has  a  litter,  and  on  such 
occasions  she  should  be  got  into  it  about  a  week  before  this  important  event 
takes  place.  The  stye  should  be  a  fair  size — say,  6  x  10 — and  the  sleeping 
portion  should  have  a  wooden  floor  composed  of  red  gum  slabs  or  other  cheap 
material.  This  is  necessary,  as  pigs  are  often  given  to  cramp  and  rheumatism 
at  time  of  parturition  and  while  suckling  their  young.  At  all  other  times 
the  breeding  sows  should  have  access  to  a  little  lucerne  paddock.  Shelter, 
of  course,  must  be  provided  alike  from  tho  excessive  heat  of  the  sun  and 
the  bleak  cold  wet  weather  in  winter.  This  shelter-shed  need  not  be  an 
expensive  structure.  The  system  1  have  adopted  is  cheap,  and  cannot  be 
said  to  be  unsightly.  Timber  from  the  bush  is  simply  used,  and  the  roof  is 
composed  of  straw,  topped  well  up,  and  thatched.  It  serves  for  the  two 
paddocks — the  dividing  fence  between  the  two  paddocks  being  in  the  centre. 
The  area  of  the  paddocks  is  2J  acres  each.  The  shelter-shed  is  14  x  33  feet, 
and  with  the  ten  styes  the  whole  is  capable  of  keeping  over  a  hundred  pigs. 
The  old  theory  was  that  before  you  could  fatten  a  nog  you  had  to  close  him 
up  in  a  small  stye.  I  have  proved  that  a  hog  will  put  on  more  flesh,  and, 
moreover,  that  of  a  more  healthy  and  better  description,  if  allowed  reasonable 
exercise.  A  pig  fed  in  a  stye,  especially  in  the  summer  time,  without  the 
means  of  getting  exercise,  has  a  tendency  to  generate  a  sort  of  blubber  and 
lard,  whereas  a  pig  who  has  his  liberty  and  the  means  of  taking  exercise 
produces  meat  oi  the  firm  streaky  nature  so  much  appreciated  by  all  lovers  of 
a  slice  of  bacon.    The  public  of  to-day  area  lean-eating  public ;  they  accept 
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fat  at  a  discount.  The  object,  therefore,  should  be  to  produce  meat  that  will 
be  appreciated  by  the  great  majority  of  the  people.  The  cost  of  the  whole 
of  the  piggery  at  Hawkesbury  Agricultural  College  did  not  exceed  £200, 
and  those  going  in  for  economy  need  not  even  go  to  that  expense,  as  the 
fence  round  the  enclosure  need  not  be  so  strong,  and  four  barb  wires  properly 
divided  to  a  height  of  3  feet  will  keep  in  almost  any  pig.  The  fence  at  the 
farm  has  two  rails,  as  I  think  these  rails  give  it  a  substantial  appearance. 

8iz6  of  Timber. — ^The  posts  are  5  ft.  6  in.  long,  8x4.  Bails,  9  ft.  long, 
8  x  2h 

Position  of  Bails  and  Wires, — 1st  barb  wire,  3  inches  from  the  ground  ; 
top  of  first  rail,  13^  inches  from  the  ground ;  2nd  barb  wire,  17^  inches  from 
the  ground  ;  top  of  second  rail,  3  feet  from  the  ground.  Should  it  be  found 
necessary,  anotner  barb  wire  could  be  put  along  the  tops  of  the  posts,  thus 
making  the  fence  6  inches  higher ;  but  I  have  never  had  any  pigs  that  would 
jump  over  the  fence.  I  would  draw  particular  attention  to  the  position  of 
the  first  barb  wire,  viz.,  3  inches  from  the  ground.  This  prevents  the  pigs 
from  rooting  and  making  holes  at  the  bottom,  which  sometimes  will  admit  of 
them  getting  out.  With  the  barb  wire  so  placed,  however,  the  pigs  will  be 
glad  to  let  rooting  alone  in  that  quarter. 

Description  of  College  Piggery. 

Constructed  of  wood,  on  log  foundations,  walls  being  framed  together,  of 
round  posts  and  sawn  rails,  and  covered  with  upright  6  in.  x  1  in.  sawn 
boarding.  Its  dimensions  are  about  120  ft.  long  x  34  ft.  wide,  the  width 
bein^  divided  into  three  parts,  the  centre  10  ft.  wide  x  10  ft.  high  on  walls 
forming  the  passage  way  between  the  row  of  styes  on  each  side.  There  is  a 
pitched  roof  over  the  passage-way,  and  the  roof  over  the  styes  is  a  lean-to  on 
each  side,  about  2  ft.  lower  than  the  eaves  of  the  centre  roof,  and  falling  to 
about  5  ft.  high  on  the  outer  walls.  The  space  on  the  centre  walls  between 
the  roofs  is  fiUed  in  with  rough  lattice  work  for  ventilation.  At  one  end  of 
the  buildins  are  two  rooms  12  ft.  x  10  ft.  for  storing  feed,  <&c.,  and  at 
each  end  of  the  passage  way  are  picket  gates.  The  styes  are  divided  into 
two  compartments  each  of  6  f t.  x  6  ft.,  the  front  one  in  the  passage  having 
the  trough  and  door ;  the  back  one  same  size  for  bedding.  The  petitions 
are  also  of  upright  boarding,  the  cross  ones  having  open  slots  1  in.  wide  cut 
out  on  bottom  ends  of  boards  to  give  free  ventilation  over  the  floors.  Round 
the  walls  of  the  bedding  stye  a  guard-rail  is  fixed  at  about  8  in.  from  floor 
and  wall  for  the  protection  of  the  suckers,  and  on  the  outer  walls  at  each  stye 
a  pivoted  door  is  arranged  to  allow  the  pigs  to  pass  out  and  in  as  they 
like.  The  troughs  are  of  wood  lined  with  galvanized  flat  iron,  dished  half  ' 
round  on  bottom,  and  stand  about  9  in.  high.  Over  the  centre  of  each  is  a 
pivot-hune  flap  shutter,  with  sliding  batten  fastener  on  outside.  This  batten 
is  so  attached  that  it  also  serves  as  a  handle.  The  flap  can  be  fixed  either  to 
leave  the  trough  free  to  the  pig  or  to  the  attendant,  so  that  it  can  be  cleaned 
and  refilled.  The  floors  throughout  are  of  wood,  and  laid  with  falls  to  centre 
drains  under  the  division  walls,  which  empty  on  to  open  gutters  running 
down  each  side  of  the  building,  and  then  in  pipes  to  manure  pit.  Water  is 
laid  on  in  pipes  and  taps  in  centre  passage  way.  The  outer  walls  and  floors 
are  well  coated  with  tar,  and  the  roofs  (iron)  with  Gibson's  roof -cooling  paint. 

[Of  coune,  it  is  usdentood  that  the  farmer  keeping  a  few  pigs  oonld  scarcely  go  in  for  a  ; 
piggery  on  this  scale*  but  the  description  is  giren  to  as  to  afford  an  idea  of  what  is  really 
the  most  economical  style  of  building  i  and  there  is  no  reason  why  a  little  piggery  could 
not  be  constructed  on  the  same  principle. — Ed.] 


Digitized  byCjOOQlC 


420  JTie  Fig. 


Feeding:. 

A  pig  should  not  be  purchased  until  we  are  sure  of  a  proper  supply  of 
nourishing  food.  In  a  climate  like  that  of  this  Colony,  food  of  the  right  sort 
could  be  grown  all  the  year  round.  In  winter,  cabbage,  thousand-headed  kale, 
vetches,  green  barley,  and  odd  crops,  can,  with  intelligent  cultivation,  bo  pro- 
duced in  abundance.  In  summer  you  can  produce  maize,  sorghum,  peas, 
;gumpkinB,  and  all  sorts  of  crops,  for  nothing  that  is  wholesome  comes 
amiss  to  a  pis:.  Like  the  silo,  he  is  the  farmer  s  "  save-all,"  and  no  farm  is 
complete  without  its  piggery,  that  will  return  more  for  the  little  trouble  and 
systematic  care  that  the  inmates  will  need  than  almost  any  other  branch  of 
the  holding.  Above  all,  keep  your  pigs  clean,  and  feed  them  with  unfailing 
regularity.  One  day's  neglect  through  want  of  food,  or  being  compelled  to 
spend  a  cold  night  in  a  wet,  dirty,  miserable  stye,  wiU  counteract  the  work  of 
a  full  week's  careful  attention.  G-ive  a  pig  a  nice  clean  bed  of  straw  and  a 
chance  to  go  outside  to  evacuate,  and  you  will  find  that  the  straw  in  the 
sleeping  sheds  will  remain  clean  for  as  long  as  a  fortnight.  The  merits  of 
cooked  and  raw  food  are  an  open  question.  A  proportion  of  each  is  found 
to  produce  the  best  results.  The  ration  should  always  be  mixed — say  with  a 
few  handfuls  of  bran  or  pollard  to  dry  it  up  a  little.  Too  much  "  swill'* 
retards  fattening.  For  young  pi^s,  no  single  food  equals  milk,  and 
nothing  is  better  than  milk  for  making  superior  pork  from  mature  animals. 
The  milk  will,  in  nearly  all  cases,  be  fed  to  best  advantage  by  the  admixture 
of  a  little  pollard  for  young  pigs  and  maize-meal  for  mature  hogs.  Maize 
and  like  starchy  or  sugary  foods  ought  to  be  reserved  for  the  process  of 
finishing  off  mature  animals,  unless  mixed  with  foods  richer  in  nitrogen. 

Salt  for  Pigs. 

Lumps  of  salt  should  be  placed  within  the  reach  of  all  pigs,  and  a  little 
sulphur  mixed  with  their  food  will  have  a  beneficial  effect.  They  are  also 
extremely  fond  of  charcoal  and  coal  cinders,  and  they  will  even  eat  coal 
itself  ;  this  assists  digestion.  Figs  should  also  be  supplied  with  pure  fresh 
water,  and  the  water-trough  should  be  frequently  cleaned  out.  If  cleanliness, 
plenty  of  fresh  air,  clean  water,  regularity  of  feeding,  and  shelter  are  attended 
to,  you  will  not  be  troubled  with  much  disease  or  death  among  your  pigs. 

Breeding  Sows. 

A  sow  may  be  put  to  the  boar  when  eight  months  old,  thus  having  young 
ones  when  a  year  old ;  but  breeding  from  immature  animals  has  a  tendency  to 
degenerate  the  race,  and,  all  things  considered,  it  is  better  to  allow  the  female 
to  be  twelve  months  old  before  being  put  to  the  boar.  The  period  of 
gestation  in  the  sow  is  sixteen  weeks,  and  a  sow  will  generally  have  two 
litters  each  year.  She  will  take  the  boar  two  or  three  days  after  farrowiug ;  but 
if  she  had  a  good  sized  litter,  it  is  undesirable  to  allow  her  to  mate  at  this  time, 
and  as  a  rule  she  will  not  be  in  season  again  untQ  the  young  ones  are  weaned — 
say  at  six  or  seven  weeks  old.  If,  however,  the  sow  overlie  her  pigs  and 
there  be  only  a  small  number  left,  she  should  be  put  to  the  boar  at  the  first 
opportunity  in  order  to  save  time.  During  the  time  the  sow  is  giving  milk 
she  should  have  abundance  of  good  strengthening  milk-giving  food.  Kitchen 
slops,  crushed  oats,  or  other  com  will  prove  very  beneficial  at  this  time,  and 
win  have  a  good  effect  upon  the  young  ones.  At  three  weeks  old  the  young 
pigs  will  also  commence  to  eat  a  little  food.    If  the  litter  is  large,  a'smdl 
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suitable  trough  should  be  proyided  for  the  young  pigs,  and  this  can  be  •  so 
arranged  that  the  old  sow  cannot  get  into  it,  and  a  little  milk  or  strengthening 
solids  can  thus  be  supplied  to  the  youngsters. 

As  I  mentioned  before,  about  a  week  before  thie  sow  is  expected  to  farrow 
she  should  be  put  into  a  clean  fairly-roomy. stye.  It  is  not  a  good  plan  to 
have  a  large  quantity  of  long  straw  in  the  stye  when  the  little  pigs  come ;  we 
have  often  lost  young  pigs  from  this  cause,  as  they  sometimes  crawl  into  it 
unseen  by  the  mother,  and  she  often  unconsciously  lies  down  upon  them  and 
smothers  them.  The  straw  should  be  like  rough  chaff,  and  not  more  than 
8  inches  deep  when  she  pigs.  A  good  plan  is  to  put  clean  dry  straw  into  the 
stye  about  a  week  before  the  event  is  likely  to  take  place.  If  the  wet 
portions  are  removed  every  morning  the  balance  will  be  nicely  cut  up  by  the 
sow  herself  and  trodden  down ;  even  with  the  bed  prepared  as  stated,  some 
clumsy  sows  overlie  their  pigs  and  kill  many  of  them. 

Castration. 

The  males  not  intended  to  be  kept  for  boars  should  be  castrated  when 
about  a  month  old,  so  as  to  be  thoroughly  recovered  before  they  are  weaned. 
The  operation  of  castration  is  so  simple  that  anyone  can  perform  it,  and  it 
need  not  be  explained  here. 

Einging  Pigs. 

This  operation  is  performed  in  order  to  counteract  the  propensity  swine 
have  to  dig  and  furrow  up  the  earth.  Several  American  inventions  have 
been  introduced  for  this  purpose,  a  great  improvement  on  the  horse-nail 
system.  Figs  in  young  should  never  be  rung,  as  the  operation  often  causes 
abortion.  Even  the  best  rings  often  come  out,  and  a  better  mode  of  pro- 
ceeding is,  when  the  pigs  are  young,  to  cut  through  the  cartilage  into  the 
proper  nasal.  The  divided  edges  of  the  cartilage  will  never  unite  again,  and 
the  snout  always  remains  powerless. 

Ham  and  Bacon  Curikg. 

.  A  Pio  that  is  to  be  killed  should  be  kept  without  food  for  twelve  or 
sixteen  hours.  When  the  pigs  are  large,  I  find  it  best  to  shoot  them  with  a 
bullet  on  the  forehead — ^this  prevents  all  squealing  or  exciting  the  other 
pigs.  The  shot  pig  will  immediately  drop,  and  can  be  stuck  thoroughly  with 
a  long  knife  in  a  slanting  direction  towards  the  heart.  Every  effort  should 
be  made  to  get  every  drop  of  blood  out  of  the  body,  otherwise  the  carcass 
will  not  cure  so  well.  The  pig  is  next  immersed  in  nearly  boiling  water. 
The  proper  temperature  of  the  water  is  very  important.  If  either  too  hot 
or  too  cold,  the  nair  will  not  come  freely  off.  A  good  old-fashioned  plan  to 
try  the  temperature  is  to  let  a  few  drops  of  the  pig's  blood  drop  into  the 
water ;  if  it  spreads  all  over  the  surface  the  temperature  is  right.  Leave 
the  pig  in  the  water  until  the  hair  comes  ofE  freely.  Pigs  are  not  easily 
lifted  out  of  the  water,  especially  when  hot,  and  it  is  a  good  plan  to  erect  -a 
block  overhead,  so  as  to  facilitate  this  operation.  The  pig  should  now  be 
vigorously  scraped  with  a  blunt  instrument.  There  is  nothing  better  for 
the  purpose  than  the  lid  of  an  old  billy.  When  the  hair  is  all  removed,  the 
skin  should  be  well  dried.  The  internals  are  then  removed  in  the  usual  way, 
and  the  inside  wiped  dry  with  a  clean  cloth.  The  pig  should  then  be  allowed 
to  hang  in  a  clean  airy  place  for  twenty-four  hours.  It  is  then  cut  up  into 
hams,  hands,  spare-ribs,  loins,  and  belly  pieces.     The  spare-ribs  and  loins 
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are  generally  used  for  roftsting  freeh.  The  other  portions  are  rubbed  oyer 
'with  coarse  salt  and  a  little  saltpetre,  and  laid  on  a  table,  flesh  uppermost^ 
80  as  to  drain  off  any  blood. 

Brysalting. 

The  system  of  dry-salting  is  to  be  recommended,  as  by  this  system  the 
bacon  is  not  so  flabby  as  is  the  case  when  steeped  in  brine.  To  make  good 
bacon  by  the  dry  process,  eoual  quantities  of  best  Liverpool  salt  and  brown 
sugar  are  used,  with  i  oz.  ot  saltpetre  to  each  pound  of  the  mixture.  This 
thoroughly  rubbed  into  the  pork  every  second  day,  and  the  position  of  the 
meat  changed  at  each  rubbing — that  is,  put  the  top  portions  at  the  bottom, 
and  vice  versa.  The  time  required  for  nniehing  the  bacon  will  depend  upon 
the  size  of  the  pig  and  the  state  of  the  weather.  The  salt  goes  into  the  meat 
more  quickly  in  wet  than  in  dry  weather.  The  place  for  curing  should  be 
cool,  with  a  free  circulation  of  air.  Ventilation  is  equally  necessary  for  live 
creatures  and  dead  meat.  From  three  to  four  weeks  will  be  required  for  the 
curing  of  a  good-sized  hog. 

Brine^nring. 

Por  brine-curing  three  tanks  or  tubs  are  necessary.  Those  at  the  CoUege 
are  built  of  brick  and  cemented. 

Dissolve  **  Black  Horse  "  brand  Liverpool  coarse  salt  in  water  until  the 
liquid  is  strong  enough  to  float  a  potato.    To  every  gallon  of  this  liquid 
.add: — 

i  lb.  sal  prunella 
i  lb.  saltpetre. 
4  lb.  brown  sugar. 

Dissolve  thoroughly  ;  add  i  lb.  whole  spice  to  every  gallon  (sewing  the  sjnce 
in  a  cotton  bag  to  prevent  it  mixing  with  the  pickle). 

Boil  the  pickle  for  an  hour ;  when  cold  it  is  ready  for  use.  This  pickle 
can  be  kept  in  constant  use  if  it  is  boiled  every  two  months,  and  replenished 
with  spice,  sugar,  <&c.  Boiling  causes  all  blood,  fat,  &c.,  to  rise  to  the  sur- 
face, when  such  matters  can  be  easily  skimmed  off. 

Pickle,  properly  looked  after,  becomes  stronger  and  more  valuable  with  age, 
and  will  last  a  long  time. 

The  pork  must  be  cold,  or  it  will  not  take  the  salt  properly.  The  colder 
the  flesh  the  easier  it  is  to  cure,  proving  the  advantages  of  a  refrigerator. 

Pump  pickle  into  the  shoulders  and  hams — from  two  to  four  injections  in 
the  shoulder,  and  two  to  three  in  the  hams,  according  to  their  size. 

Have  bacon  tank  ^o.  1  empty.  Cover  bottom  of  tank  with  a  thin  layer 
of  salt,  then  place  a  layer  of  lutcon,  taking  care,  should  any  of  the  sides 
'  dverlie  each  other,  to  put  a  sprinkling  of  salt  between.  Sprinkle  salt  all 
over  the  pork,  and  also  sprinkle  very  lightly  with  saltpetre ;  then  pack 
another  layer  of  bacon  crossways  upon  the  first,  and  so  on  until  all  the 
bacon  is  in  tank.  When  packing  the  tank,  keep  every  layer  as  nearly  level 
•as  possible.  Batten  the  meat  firmly  down,  and  cover  the  whole  with  pickle. 
If  using  new  pickle,  add  one  pound  of  brown  sugar  to  every  ten  sides,  dis- 
solving it  in  the  pickle  before  use. 

Miss  one  whole  day  before  turning  the  bacon  into  No.  2  tank,  viz.: — 
Bacon  put  into  No.  1  tank  on  Monday  should  be  turned  into  No.  2  tank  on 
Wednesday,  and  into  No.  3  on  Friday.  The  bacon  will  be  ready  to  take  out 
of  pickle  on  Monday,  giving  it  seven  days  in  tanks. 

TJ se  saltpetre  in  No.  1  tank  only. 
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Staekkiy, — ^Mark  off  part  of  the  floor  for  stacking  the  bacon  upon  as  it 
comes  from  tanks.  Cover  the  space  with  salt ;  then  put  a  layer  of  bacon, 
corering  it  with  a  light  coat  of  salt ;  then  another  layer  of  bacon  crosswise 
to  the  &rst,  and  so  on,  taking  care  to  have  layers  level,  and  as  much  pressure 
on  the  pumped  parts  as  possible.  Por  the  first  fortnight  turn  the  stacks 
twice  a  week,  and  once  a  week  for  the  other  two  or  three  weeks.  The  bacon 
can  then  be  washed  and  smoked,  or  hung  up  in  the  green  state  (unwashed) 
untii  required. 

Hams  when  cut  from  the  side. 

Keep  tanks  and  pickle  for  hams  only.  Follow  instructions  as  given  for 
bacon,  with  the  addition  of  rubbing  the  face  of  every  ham  with  brown  sugar 
before  covering  with  salt  and  saltpetre.  After  seven  days  take  hams  out  of 
tanks  and  rub  brown  sugar  over  their  faces ;  place  them  singly  in  rows^ 
resting  on  a  support  to  keep  them  level ;  then  salt.  For  this  purpose  a  room 
should  be  set  apart,  and  drained  into  a  small  well  in  the  floor,  as  the  pickle 
that  comes  from  the  hams  is  worth  keeping. 

Leave  the  hams  in  the  sugar-room  ono  week.  Go  round  them  every 
morning  and  cover  any  bare  patches  with  salt  and  sugar. 

Take  the  hams  from  the  sugar-room,  brush  them  with  a  dandy  brush  to 
remove  any  slime  that  may  have  appeared  on  them,  and  stack  them  two  deep 
in  salt.  The  third  week  stack  them  three  deep,  and  the  fourth  week  four 
deep.  After  the  fourth  week  build  them  into  a  square  stack  and  turn  it 
every  week  for  four  weeks,  giving  the  hams  a  good  pressing. 

When  washed  and  soft  they  can  easily  be  batted  into  shape. 

The  hams  are  now  ready  for  washing  and  smoking.  Use  ham  pickle  for 
pumping. 

Smokmg  Bacon. 

In  our  old-world  experience  bacon  was  generally  smoked  in  the  chimney, 
but  this  is  an  unsatisfactory  way  of  doing  it,  especially  in  this  country,  and  a 
bacon  smoking-house  is  very  easily  constructed.  A  hut  about  8  feet  square, 
composed  of  bush  timber,  with  strong  beams  across  the  top  to  hang  the  flitch 
upon.  The  flitches  can  be  hung  as  close  together  as  not  to  touch.  The  roof 
may  be  nearly  flat,  with  only  a  very  small  opening  to  let  out  a  portion  of  the 
emoke.  The  floor  is  then  covered  over  with  about  6  inches  of  hardwood  saw- 
dust, and  this  is  lighted  at  two  different  sides.  It  will  bum,  but  not  cause  any 
flame  to  injure  the  bacon.  The  door  must  be  kept  closed.  About  ten  days 
will  be  required  to  properly  smoke  the  bacon,  after  which  it  may  be  packed 
away  in  sawdust  or  bran  until  required  for  use.  Sugar  is  now  much  employed 
in  equal  proportions  with  salt,  and  its  use  imparts  a  fine  rich  flavour  to  the 
meat.  Of  course  there  are  many  little  things  m  connection  with  the  killing 
.  of  pigs  that  can  be  utilised  by  the  thrifty  house- wife,  such  as  the  lard,  the 
head,  sausages,  while  odds  and  ends  can  be  used  for  pork  pies,  &c.,  &c. 

Labd. 

The  best  quality  of  lard  is  obtained  from  the  abdominal  fat  of  the  animal ; 
the  intestinal  fat,  trimmings,  and  refuse,  jield  an  inferior  quality. 

It  melts  at  78^  to  88^  Fahr.,  and  if  perfectly  pure  has  no  tendency  to 
become  rancid  ;  but  there  is  generally  sumcient  impurity  present  to  develop 
^  change  in  the  olein  of  the  fat,  which  gradually  exhibits  itself  by  a  yellow 
colour  and  rancid  odour  and  taste. 
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On  a  large  scale  it  is  "  rendered  "  in  vats  Leated  by  coils  of  steam  pipes, 
the  waste  matter  being  used  for  making  dog-biscuits,  &c. 

The  yield  is  sometimes  30  lb.  to  50  lb.  per  pig,  or  even  more. 

On  a  small  scale  it  is  convenientlj  rendered  in  a  water  bath  over  a  fire  as 
follows : — Take  two  billypots  (say  6  and  8  quarts  capacity  respectively,  or  any 
convenient  sizes)  ;  put  the  small  one  inside  the  large  one,  and  pass  a  piece  of 
straight  fencing-wire  through  all  four  handle-holes  to  keep  the  inner  billy  in 
its  place ;  fill  the  outer  larger  billy  with  water,  to  within  6  inches  of  the 
top ;  put  the  fat  to  be  rendered  in  the  inner  billy  ;  raise  the  temperature  of 
the  water  sufficiently  to  thoroughly  liquefy  the  fat,  and  strain  into  bladders 
or  clean  tins.  If  desired,  the  liquid  lat  may  be  washed  by  stirring  it  into 
cold  water,  allowing  it  to  stand  over-night ;  by  morning  the  fat  will  have  aU 
risen  to  surface  of  the  water  and  solidified.  The  crust  of  fat  may  best  be 
taken  off  by  loosening  it  round  the  edges,  and  placing  a  clean  board,  the 
shape  of  the  cake  of  fat,  on  its  surface,  and  turning  the  whole  upside  down ; 
the  water  runs  away,  and  it  will  be  found  that  a  certain  amount  of  discoloured 
matter  will  rest  on  the  (original)  under  side  of  the  crust ;  this  can  be  removed, 
and  the  remainder  will  be  very  pure  and  clean. 

By  this  system  the  risk  of  burning,  and  thus  spoiling,  the  lard  is  practi- 
cally done  away  with. 

The  trade  in  lard  is  an  extensive  one.  A  large  amount  is  used  in  domestic 
cookery  and  by  chemists,  and  good,  pure,  native-made  lard  commands  a 
ready  sale  at  remunerative  rates. 

Diseases. 

Figs  showing  signs  of  sickness  should  be  separated  from  the  herd,  as  many 
swine  diseases  are  contagious. 

It  is  not  easy  to  dose  pigs,  but  much  can  be  done  by  coaxing  the  animals 
to  take  medicine  in  drinks  and  mashes.  An  old  shoe  with  the  toe  cut  out 
can  be  used  as  a  dosing  appliance.  Secure  the  pig  by  a  rope  attached  to  the 
leg,  and  cause  him  to  snap  at  the  shoe,  and  when  he  catches  hold  of  it,  poor 
in  the  dose. 

One  of  the  most  serious  complaints  is  inflammation  of  the  lungs,  called 
"pants"  or  "heaving  or  rising  of  the  lights."  Dullness,  fever,  loss  of 
appetite,  and  a  cough  are  noticeable.  Bleeding  from  the  brachial  or  plate 
vein,  which  is  inpide  the  foreleg  just  above  the  knee— a  tight  ligature  being 
placed  around  the  limb  above  the  cut  being  previously  applied — is  recom- 
mended. Take  a  pint  of  blood  before  removing  the  ligature,  and  give  an 
aperient  dose  of  Epsom  salts  and  half  a  drachm  of  sulphur.  Keep  the  patient 
in  a  dry,  fairly  warm  place,  free  from  draughts,  and  in  the  event  of  recovery, 
dispose  of  that  pig  as  soon  as  possible.  Never  breed  from  a  sow  that  has 
doubtful  lungs. 

Looseness  of  the  bowel  can  be  treated  with  warm,  starchy,  gruels ;  colic 
by  small  doses  of  castor  oil  and  ginger ;  mange  by  sulphur  ointment  and 
cooling  medicines ;  woims,  turpentine  in  doses  of  about  J-oz.  in  gruel. 

Dose. 

Epsom  Salts        i  oz.  to  2  oz. 

Sulphur i  oz.  to  li  oz. 

Oinger      1  scruple  to  1  drachm. 

CrotonOil  1  to  3  drops. 

Castor  Oil i  to  2  oz. 

Jalap         1  scruple  to  \  draohm. 

r ' ■ • 

These  notes  are  compiled  from  "  The  Pig  "  and  "  Practical  Dairying." 

Digitized  byCjOOQlC 


Poultry 'keeping  on  Farms.  425 


Poultry  Keeping  on  Farms.* 


This  article  is  not  intended  for  giving  help  or  instruction  in  the  management 
of  a  poultry  farm  on  a  large  scale,  but  to  show  how  poultry  keeping  might 
be  added  as  an  auxiliary  to  general  farming — a  subsidiary  that  can  be 
conducted  by  the  wife  or  children  of  the  household. 

In  poultry  breeding  the  objects  which  should  be  kept  in  constant  view  are 
the  production  of  eggs  for  local  consumption  and  exportation,  and  table 
birds  for  home  trade  and  foreign  markets.  Farms  nearest  the  city  or  market 
towns  will  have  the  greatest  advantages.  The  produce  of  the  farm,  under 
such  circumstances,  can  be  transported  more  frequently,  with  greater 
regularity,  in  better  condition,  and  can  be  disposed  of  with  greater  facility. 
New-laid"  eggs  and  young  table  birds  are  always  in  demand.  If  these  can 
be  supplied  with  a  certain  regularity,  and  at  known  intervals,  hotel-keepers 
and  private  families  will  become  as  interested  in  purchasing  as  the  producer 
is  in  the  selling. 

It  is  a  mistake  to  imagine  that  any  kind  of  soil  is  suitable  for  a  poultry 
run.  A  wet  run  is  one  of  the  greatest  drawbacks  we  know  of,  and  is  the 
cause  of  nine-tenths  of  diseases  that  fowls  are  heir  to,  besides  being  the 
principal  factor  in  checking  the  early  production  of  eggs,  which,  of  ■  Course, 
means  late  chickens.  Choose  a  well-drained  site,  having  a  sandy  loam  soil, 
as  near  the  house  as  convenient. 

Varieties  of  Fowls  to  add  to  Farm  Stock. 

An  egg  farm  is  highly  remunerative,  especially  so  if  a  good  supply  can  be 
depended  upon  during  winter  months.  For  this  purpose  the  non-sitting 
breeds  are  the  ones  that  should  be  chosen.  Black  Spanish,  Andalusian, 
Minorcas,  the  various  breeds  of  Leghorns,  and  also  the  Hamburgs,  have 
their  advocates  as  being  amongst  the  best  layers.  Black  Spanish  lay  a  large 
egg,  but  are  spring  and  summer  layers.  As  a  rule,  the  large  comb  races  of 
non-sitters  lay  the  largest  eggs,  and  during  the  year  may  be  said  to  lay  the 
greater  weight.  In  point  of  number  the  Hamburg  races  carry  the  palm. 
Two  hundred  eggs  a  year  is  not  an  uncommon  production.  The  eggs  of  the 
spangled  and  pencilled  varieties  are  small,  but  the  black  lays  a  fair-sized, 
marketable  egg.  Young  birds  lay  early,  and  the  older  they  are  the  later  in 
season  do  they  commence  laying.      The    Hamburgs  are    not   '^all  round 

•  Compiled  from  articles  by  Sam.  Gray,  Albert  Gale,  and  other  writers  in  Agricultural 
Gazette. 

In  current  issues  of  the  Gazette  Mr.  J.  J.  M*Cue  is  dealing  with  poultry-raising 
generally,  while  Mr.  Geo.  Bradshaw  is  devoting  special  attention  to  the  requirements  of 
the  poultry  export  trade.     Copies  of  the  articles  may  be  had  on  application. 
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birds."  Being  small  ia  body,  thej  do  not  make  an  acceptable  table  bird.  If 
the  principal  part  of  tbe  income  is  to  be  derived  from  eggs,  this  will  not  be 
a  drawback. 

Another  point  is  that  the  layers  must  be  a  breed  that  produces  cbickens 
easily  reared.  Success  in  the  nursery  department  is  all-important.  "What- 
ever other  quality  they  possess,  the  feathers  must  be  light  in  colour.  There 
is  no  greater  drawback  to  the  sale  of  dressed  poultry  than  dark  stub  feathers 
flhowing  under  the  skin.  Utility,  and  not  fancy,  should  be  the  motto  of  the 
poultry  farmer.  There  will  be  always  in  a  well-managed  egg  farm  plenty 
of  table  birds  to  be  disposed  of,  because  the  greatest  production  or  eggs 
will  be  during  the  first  laying  season.  "When  the  layers  are  from  fifteen 
to  twenty  months'  old  they  should  be  discarded  for  egg  purposes  and  prepared 
for  the  table.  If  the  hens  are  of  an  early  maturing  breed,  and  have  been 
highly  fed  and  stimulated  for  egg  production,  it  is  a  waste  of  time  and  feed 
to  attempt  to  prepare  them  for  a  second  season's  laying. 

As  an  egg  producer  the  White  Leghorn  ranks  highly.  We  do  not  mean 
the  fancy  or  show  birds.  Birds  with  excess  of  points,  so  dear  to  the  fancier, 
have  no  advantage  over  their  less  fortunate  compeers  as  egg  producers. 
Long,  sweeping,  sickle  feathers,  clearness  of  colour,  excess  in  wattles  and 
«omb,  is  no  advantage  in  the  egg  farm,  although  hens  with  large  combs,  as  a 
rule,  lay  large  eggs. 

One  of  the  first  considerations  is  to  ascertain  the  yariety  of  fowls  best 
suited  to  local  conditions.  In  almost  every  district  of  the  Colony  there  is 
some  one  who  makes  poultry-keeping  a  bobby,  and  while,  like  all  such 
persons,  he  will  probably  have  some  particular  "  fancy,"  ten  minutes'  con- 
versation will  enable  the  intending  poultry-keeper  to  ascertain  what  variety 
will  suit  him  best.  There  are  laying  breeds,  table  breeds,  and  breeds  which, 
to  a  fair  extent,  combine  both  qualities.  The  beginner  is  strongly  advised 
to  keep  at  first  one  breed  only,  and  in  the  event  of  success  not  more  than 
two.  Panciers  keep  many,  but  thoy  do  so  simply  to  supply  customers  with 
any  variety  required.  If  an  export  trade  for  table  birds  is  to  be  catered  for, 
the  choice  at  present  is  somewhat  restricted,  as  the  English  market  requires 
a  white.legged,  white-skinned  bird.  This  trade  should  be  attempted  only 
east  of  the  mountains,  as  it  is  not  advisable  to  add  a  heavy  land  carriage  to 
the  cost  of  transport. 

Boughly  speaking,  the  laying  breeds  are  Minorcas,  Leghorns,  Andalusians, 
Black  Spanish,  and  Hamburgs.  The  table  breeds  are  Australian  Games, 
Indian  Games,  Brahmas,  Cochins,  and  crosses.  The  general  purpose 
breeds — Dorkings,  Houdans,  Langshans,  Plymouth  Bocks,  Wyandottes,  and 
Orpingtons.  Per  the  farmer  who  has  a  few  ordinary  hens  we  recommend-the 
purchase  of  either  an  Australian  or  Indian  Game,  Dorking,  or  a  Houdan 
rooster.  He  will  find  the  resulting  chicks  a  great  improvement  on  the  old 
breed,  and  a  still  further  cross  between  the  old  rooster  and  his  pullets  will 
grade  them  upwards  wonderfully.  After  this  a  fresh  unrelated  rooster 
should  be  purcnased  and  the  old  one  disposed  of. 

The  thing  for  the  poultry-keeper  to  consider  is  what  he  has  the  best 
market  for,  table  birds  or  eggs.  He  must  be  guided  entirely  by  local  condi- 
tions. He  can  select  his  birds  from  those  named.  If  he  has  already  weedy 
birds  running  on  his  farm,  he  should  get  rid  of  them  as  speedily  as  possible 
(such  birds  are  not  worth  the  waste  food  they  eat),  either  by  a  thorough 
clearance  or  the  introduction  of  new  blood.  This  may  be  accomplished  in 
one  of  the  two  following  ways,  i,e.,  eggs  from  pure-bred  birds,  or  old  birds 
themselves.  If  the  former.  No.  1  sitting  of  eggs  from  one  poultry-fancier, 
and  No.  2  from  another  breeder.     Of  course  both  sittings  should  be  of  tto 
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same  breed.  The  cbickens  from  these  should  be  kept  for  stock  purposes. 
One  or  two  of  the  best  roosters  irom  No.  1  sitting  should  be  kept  to  run 
with  the  pullets  from  No.  2  sitting  of  eggs,  and  the  roosters  from  No.  2 
sitting  witb  the  pullets  from  No.  1.  If  it  be  decided  to  keep  some  of  the 
old  weedy  stock  (hens  only),  all  surplus  roosters  from  the  sittings  can  be 
turned  in  with  tbem.  The  other  way,  and  tbe  cheaper  in  the  long  run,  is  to 
purchase  a  trio  (cock  and  two  hens)  of  maturing  birds  of  the  breed  required. 
The  rooster  should  be  selected  from  the  yard  of  one  breeder,  and  the  hens 
from  that  of  another. 

Housing. 

Haying  decided  upon  the  breed,  make  preparations  for  housing  tbem. 
There  should  be  a  roosting-house  and  a  wire  run,  so  the  birds  can  be  confined 
at  pleasure.  The  roosting-place  is,  of  course,  the  most  important.  It  is  not 
well  to  build  too  big  a  house  to  commence  with,  so  we  will  put  it  at  6  ft.  x 
6  ft.,  with  a  height  of  6  feet  at  the  apex,  and  a  6-inch  fall,  so  that  the  front 
will  be  5  ft.  6  in.  high.  The  floor  should  be  well-rammed  earth.  The  house 
may  be  built  of  any  timber  available,  and,  while  in  most  districts  only  three 
sides  are  necessary,  with  the  open  part  facing  east,  the  sides  and  roof  should 
be  air  and  water  tight.  Air  will  never  hurt  the  birds,  but  a  draught  will 
cause  disease  and  death.  Sufficient  perching  space  should  be  provided,  all 
on  the  same  level,  and  about  2  feet  from  the  ground.  It  is  a  mistake  to  have 
them  too  high.*  Under  the  perches  some  dry  pulverised  soil,  not  less  than 
3  inches  deep,  should  be  littered.  This  will  prevent  disagreeable  effluvia,  and 
catch  the  droppings  which  should  be  removed  frequently,  and  carefully  kept. 
They  form  a  valuable  manure  for  the  garden  when  well  rotted.  Tbe  dry 
contaminating  soil  in  the  house  should  be  frequently,  according  to  the  number 
of  fowls  housed,  replaced.  In  a  separate  house  make  up  the  nests.  These 
may  consist  of  boxes  without  the  tops  and  bottoms,  placed  on  the  floor  along 
the  wall.  The  litter  may  be  either  dry  leaves,  straw,  fern  leaves,  or  chafiE, 
Tjut  only  enough  of  either  to  keep  the  hen  off  the  ground — she  likes  to  sink 
down  out  of  sight — and  some  kind  of  insect  destroyer  should  beadded.t 
The  run  may  be  any  size  convenient,  and  built  of  wire  and  posts,  or  saplings 
fixed  close  with  a  wire  front.  If  the  small  breeds  are  kept  the  run  must  be 
wired  over  the  top,  as  they  are  mostly  great  flyers.  The  inside  of  the 
roosting-house,  together  with  all  roosts  and  nest-boxes,  should  be  thoroughly 
lime-washed  to  commence  with,  and  the  operation  be  repeated  periodically, 
say  once  a  fortnight  in  hot  weather,  and  once  a  month  in  cold.  Build 
additional  houses  as  the  stock  increases ;  overcrowding  is  objectionable.  Each 
run  must  be  provided  with  water,  which  must  be  kept  in  the  shade,  and  often 
replenished.  A  sheet  of  bark,  supported  about  30  inches  from  the  ground, 
will  be  found  useful ;  under  it  can  also  be  placed  a  box  half  filled  with  dry 
earth,  or  wood  ashes,  for  a  dust-bath,  in  which  the  birds  can  cleanse  them- 
selves. It  is  a  good  plan  to  train  some  kind  of  a  creeping  plant  over  the 
run,  so  the  birds  can  have  plenty  of  shade  in  the  hot  weather. 

The  runs  should  be  built  on  an  easterly  slope.  For  the  first  season  the 
house  already  erected  can  be  utilised  as  a  breeding  pen,  but  after  that  pens 
built  as  required,  side  by  side.  Eventually  they  may  not  only  make  an 
imposing  show,  but,  being  close  together,  can  be  worked  more  economically — 
an  important  point  in  poultry -keeping. 

*  All  roosts  must  be  firmly  fastened  to  prevent  tkem  falling, 
t  A  small  bit  of  oamphor  about  the  size  of  a  marble  will  keep  oat  all  insect  pests. 
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Feeding. 

The  first  important  matter  is  feeding.  Birds  which  are  allowed  perfect 
freedom  should  have  two  regular  meals  daily.  In  the  morning  feed  as  earlj 
as  possible.  The  food  should  consist  of  the  scraps  from  the  house-meals  of 
the  previous  day,  mixed  with  a  little  pollard  and  water,  or  skim  milk.  Mil 
thoroughly,  and  the  mixture  should  be  of  such  a  consistency  that  on  being 
dropped  it  will  crumble.  Soft  food,  when  wet  and  sloppy,  is  unwholeflome. 
Not  more  should  be  given  than  can  be  eaten.  In  winter,  the  morning  meal 
should  be  warm.  In  the  evening,  about  an  hour  before  the  birds  go  to  roost, 
give  them  a  feed  of  wheat,  varied  with  barley,  maize,  or  oats,  the  latter  being 
preferable  in  cold  weather.  "When  the  birds  have  free  range  they  get  all 
the  green  food  required,  but  in  confinement  it  is  necessary  to  provide  it  for 
them.  Chopped  green  clover  is  excellent.  A  good  plan  is  to  haog  up  a 
head  of  cabbage  or  a  bundle  of  lettuces  sufficiently  high  to  necessitate  the 
birds  reaching  up  for  it.  It  is  a  great  mistake  to  throw  green  food  on  the 
ground,  as  it  pets  trampled  and  dirty,  and  most  of  it  wasted — often  left 
decaying  on  the  ground,  and  most  unwholesome  for  the  birds  to  eat.  In 
cold  weather  it  is  a  good  plan  to  throw  a  few  handf uls  of  grain  amongst 
some  straw  or  waste  chaff  under  a  shed,  where  the  fowls  can  scratch,  and  so 
promote  circulation.  This  is  of  great  assistance  in  keeping  them  in  health, 
and  consequently  profitable.  Cooked  meat,  and  at  times  a  little  minced  raw 
meat  is  good  for  laying  hens. 

With  warmth  and  proper  attention  young  birds  can  be  kept  laying  during 
the  winter  months.  It  is  of  importance  that  the  eggs  should  be  collected 
daily,  and  placed  in  an  egg-crate  or  a  box  containing  bran  or  chafP,  end 
downwards,  and  turned  daily.  On  no  account  leave  the  eggs  in  the  nest 
overnight.  Irregularity  in  collecting  eggs  leads  to  loss  of  chickens  in  the 
clutch,  and  often  offends  customers. 

With  the  above  food-treatment  and  young  birds,  a  supply  of  eggs  may  be 
obtained  throughout  the  year.  Before  every  meal  wash  all  the  vessels  used 
as  food  dishes  for  the  birds.  If  there  is  not  running  water  near  by  of  easy 
access,  cool  clean  water  must  be  supplied  ;  it  is  in  constant  demand  by  laying 
birds.  Lay  an  egg,  leave  the  nest,  and  walk  cackling  for  a  drink  is  a  rule 
with  every  laying  hen.  For  an  artificial  supply  of  water,  a  stone  fountain 
should  be  used  ;  if  kept  in  a  shady  place  tne  water  will  be  always  cool  and 
refreshing  for  the  birds. 

The  Season  to  Breed. 

The  season  for  breeding  must  be  controlled  by  the  climatic  conditions  of 
the  particular  locality,  but  in  any  case  the  earlier  the  chicks  are  brought  out 
the  better.  The  setting  of  the  first  clutches  should  be  so  regulated  that  by 
the  time  the  chicks  are  hatched  the  season  will  have  sufficiently  advanced  to 
ensure  their  getting  sun  with  enough  power  to  warm  them  during  the  middle 
of  the  day — say  from  10  a.m.  to  3  p.m.  The  best  egg-producing  breeds  are 
non-sitters,  and  this  point  must  be  considered  in  deciding  on  the  breed  to 
be  kept.  It  is,  however,  a  very  simple  matter  to  get  hens  which  will  do  the 
necessary  incubation  and  help  to  bring  up  the  necessary  chickens. 

Hatching. 

In  the  raising  of  large  numbers  of  fowls  incubators  are  of  advantage. 
They  require  considerable  experience  and  constant  attention,  but  there  are 
some  self-regulating  machines  now  on  the  market  that  can  be  used  by  the 


Digitized  byCjOOQlC 


JPoultry-keeping  on  Farms.  429 

novice.  Still  for  beginners,  &c:,  we  recommend  the  use  of  hens  or  ben 
turkeys,  the  latter  for  choice,  as  they  cover  a  larger  number  of  eggs.  Their 
period  of  incubation  is  longer,  there  is  more  chance  of  constant  sitting,  and 
they  make  very  careful  and  attentive  mothers.  They  will  easily  cover  from 
eighteen  to  twenty  hen-e^gs,  and  will  continue  reliable  for  five  or  six  years. 
The  best  kind  of  nest  is  made  by  scooping  out  a  circular  indentation  in  the 
ground,  and  providing  a  litter  of  dry  leaves  or  chaff ;  a  little  powdered 
sulphur,  carbolic,  or  camphor,  sprinkled  through  the  nest  will  keep  off  vermin. 
In  ordinary  weather  the  hens  coming  off  daily  will  get  their  breast  feathers 
damp  in  the  grass,  and  thus  provide  the  moisture  required  during  incubation. 
In  very  dry  weather,  however,  the  eggs  should  be  sprinkled  with  warm  wate ' 
about  three  days  before  they  are  due  to  hatch.  The  average  time  fo.* 
hatching  the  eggs  of  the  different  kinds  of  poultry  is  : — 

Ordinary  fowls      21  days. 

Ducks         ...  28  days. 

Turkeys      26  to  29  days. 

Geese         30  days. 

Stale  and  newly-laid  eggs  should  not  be  placed  in  the  same  nest  together ; 
the  hatching  is  too  irregular,  and  hens  frequently  trample  the  backward 
chickens  to  death. 

Bearing  the  Chickens. 

Chickens  do  not  require  any  food  until  twelve  hours  after  they  are  hatched. 
The  first  few  meals  should  consist  of  hard-boiled  eggs,  bread  crumbs,  and 
oatmeal  mixed  with  very  little  milk  or  water,  so  as  to  be  almost  dry  and 
crumbly.  After  this  feed  on  pollard,  barley  meal,  or  boiled  potatoes  with  a 
little  bran  mixed  through.  In  all  cases  scald  it  with  milk  or  water,  the 
former  being  preferable.  Animal  food  and  bone  meal  should  be  mixed  through 
the  food  twice  a  week.  For  the  first  few  weeks  care  must  be  taken  to  keep 
the  chickens  in  dry  situations.  As  age  increases  the  young  birds  must  be  fed 
on  wheat  or  maize  crushed,  but  the  momiog  meal  must  invariably  consist  of 
soft  food  scalded,  and  given  as  early  as  possible  whilst  warm.  With  a  turkey 
hen  the  chicks  may  be  allowed  to  roam  at  will  after  the  first  three  or  four 
days,  as  the  turkey  mothers  move  very  slowly  and  carefully,  and  do  not  tire 
the  chicks,  as  is  the  case  with  most  ordinary  hens.  Always  keep  ordinary 
hen  mothers  in  a  coop  (which  must  be  shifted  daily  to  fresh  ground),  placed 
in  a  nice  sunny  position,  for  at  least  a  week.  By  this  means  the  chicks  can 
rest  whenever  they  feel  disposed  to  do  so,  and  have  gained  considerable 
strength  before  the  hen  is  at  liberty  to  call  them  after  her  from  daylight  till 
sunset.  Artificial  mothers  now  in  common  use  have  many  advantages. 
The  young  are  under  constant  observation,  and,  if  hatched  under  a  hen, 
placed  in  it  even  before  they  are  dry,  will  be  kept  free  from  vermin.  Every 
nen  leaves  her  brood  with  more  or  less  vermin  as  a  legacy. 

As  soon  as  the  chicks  are  old  enough  to  leave  the  mother,  and  the  sexes 
can  be  distinguished,  the  cockerels  should  be  placed  by  themselves  in  a  roomy 
yard.  Here  they  must  be  regularly  fed  until  about  ten  days  before  they  are 
required  for  market,  when  the  number  intended  to  be  sold  should  be  placed 
apart  and  fed  in  accordance  with  the  fattening  directions.  This  system  should 
commence  when  the  birds  are  about  four  to  five  months  old,  and  the  whole  of 
them  should  be  cleared  out  as  soon  as  possible,  or  they  will  eat  their  heads  off. 

Most  of  the  pullets  should  be  kept  for  laying  purposes,  and  will  not  require 
fattening ;  but  any  in  excess  of  the  number  required  for  laying  should  be 
fattened  and  disposed  of  in  the  same  manner  as  described  for  cockerels. 
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Laying  Hens. 

The  stud  rooster  must  be  kept  apart  from  the  hens  and  pallets  nntil  the  next 
breeding  season.  By  this  means  he  will  be  in  far  better  health  and  condition 
than  if  running  with  them  all  the  year  through.  The  hens,  though  not  so 
contented,  will  lay  equally  well  without  his  attentions  ;  and,  what  is  perhaps 
still  more  important,  the  eggs  being  sterile,  will  keep  much  longer  and  be 
better  in  every  way  for  household  use  and  exportation.  It  is  most  important 
that  hens  have  access  to  lime,  in  order  to  form  hard  shells  to  the  eggs. 
Laying  hens  must  be  kept  in  healthy,  active  condition,  and  on  no  account  be 
allow^  to  become  fat.  The  signs  of  health  are  a  bright  red  comb  and 
wattles,  clear  bright  eye,  and  glossy,  well  kept  feathers.  The  healthy  laying 
hen  will  be  found  always  on  the  move  scratching  and  picking  up  tasty  morsels 
to  assist  egg  production.  When  a  hen  becomes  broody  and  her  services  are 
not  required  in  that  direction,  she]  sbould  be  placed  apart  in  a  coop  with  a 
smooth  bottom.  The  coop  should] then  be  slightly  tilted  from  behind,  so  that 
she  can  find  no  comfortable  place  to  sit. '  Two  or  three  days  confinement  in 
this  m^inner,  with  liberal  feedin«;  and  plenty  of  fresh  water  will  soon  restore 
hier  to  the  laying  yard,  and  she  will  be  glad  to  get  back  to  her  companions. 
As  the  cold  weather  approaches  steps  must  be  taken  to  make  the  roosting 
bouse  warm  and  comfortable,  and,  as  already  indicated,  the  morning  meal 
should  be  warm,  the  hens  should  be  induced  to  increased  activity  by  throwing 
a  little  oats  amongst  some  straw,  and  the  evening  meal  should  occasionally 
consist  of  cracked  or  small  whole  corn  (maize).  This  will  add  considerably 
to  their  comfort  and  help  to  keep  up  the  egg  supply.  Of  course  the  birds 
vary  much  in  regard  to  laying,  but  it  will  be  found  that  as  the  old  hens  are 
taking  a  rest  the  early  pullets  will  commence,  and  as  they  slow  off  some  of 
the  old  hens  will  recommence,  so  that  with  a  fair-sized  fiock  of  birds  of  mixed 
ages  eggs  will  always  be  available.  Let  no  ordinary  hen  live  more  than  two 
years  at  the  most. 

The  Second  and  following  Seasons. 

The  processes  above  described  have  brought  us  round  to  the  time  to  prepare 
for  the  second  season's  breeding.  If  the  male  bird  is  an  exceptionally  good 
one,  which  can  be  judged  by  the  young  stock,  he  should  be  placed  in  a 
breeding- pen  with  the  original  hens  and  about  four  of  the  pullets  ;  if  he  has 
too  many  hens,  many  eggs  will  be  sterile.  Another  pen  should  be  made  up 
of  a  newly-purchased  cock  in  his  second  season,  and  six  more  of  the  pullets, 
and  so  on  as  required.  The  number  of  pens  necessary  to  meet  requirements 
must,  of  course,  be  fixed  according  to  the  market,  of  which  some  idea  will 
have  been  obtained  from  the  first  season's  sales  of  chicks  and  eggs.  We  wo  uld 
not,  however,  advise  too  many  birds  to  begin  with,  as  a  few  well  looked  after 
will  be  much  more  profitable  than  a  large  number  neglected.  Each  pen 
should  have  a  distinguishing  letter  or  number,  and  the  eggs  should  be  marked 
with  the  letter  or  number  of  the  pen  from  which  thej  are  taken,  with  the 
date  if  they  are  required  for  stock  purposes.  It  is  a  good  plan  also  to  keep 
&  book  in  which  to  record  the  make-up  of  the  pen,  the  number  of  eggs  set, 
and  the  number  of  chicks  produced  from  each  pen.  The  benefit  of  this  will 
be  appreciated  wrhen  making  up  the  pens  for  future  breedings.  It  will 
perhaps  be  well  to  give  a  few  hints  which  will  guide  the  beginner  in  his 
future  work.  It  is  assumed  that  we  have  made  up  two  pens  on  the  lines 
indicated  above,  so  that  for  the  third  season  we  shall  have  two  stock  male 
birds  and  the  product  of  two  peas.     In  making  up  the  third  season's  pens 
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the  original  cock  should  be  penned  o£E  with  pullets  from  pen  No.  2, 
while  the  cock  which  was  purchased  last  season  can  be  mated  to  the 
two  hens  and  some  pullets  of  pen  No.  1 .  If  a  third  pen  is  required  a 
cockerel  from  pen  No.  2  can  be  mated  to  the  two  old  hens  from  No.  1  and 
No.  2  cock  hare  his  number  made  up  with  pullets  from  pen  No.  1.  Eor 
future  breedings  the  original  cock  must  be  disposed  of,  and  a  new  one 
obtained  of  a  different  strain,  when  the  system  can  be  continued  on  the  lines 
laid  down.  It  will  thus  be  seen  that  new  blood  will  be  continuously  brought 
into  the  flock  which  will,  therefore,  be  kept  both  large  and  healthy. 


Table  Breeds. 

*"  It  is  generally  admitted  that  the  essentials  of  a  table-bird  are  quick 
maturity,  large  size,  and  excess  of  meat  over  bone  and  offal.  Further  than 
this,  the  proportion  of  white  or  breast  meat  is  certainly  a  point  for  con- 
sideration. Before  proceeding  to  detail  a  few  of  the  breeds  which  can  be 
conMentlj  recommended  for  table  purposes,  I  shall  take  the  liberty  of  again 
impressing  on  my  readers  the  fact  that  hardiness,  and  consequent  early 
maturity,  are  more  often  to  be  found  amongst  well-bred  stock,  and  further, 
that  well-bred  stock  possessing  such  attributes  cost  actually  less  to  feed  and 
rear  than  mongrel  birds,  the  stamina  in  which  has  been  allowed  to  diminish 
by  in-breeding  and  general  neglect.  Many  of  the  well-known  breeds  are 
noted  for  hardiness,  and  the  general  robust  health  of  the  chicks  enables  them 
to  take  their  food  freely,  and  assimilate  it  rapidly,  this  being  the  only  secret 
of  quick  maturity. 

*'  I  must  confess  strong  bias  in  favour  of  the  larger  breeds  for  table  birds. 
A  miserable  rat  of  a  bird  on  a  large  dish  has  anything  but  an  appetising 
appearance.  Taking  the  quantity  and  quality  of  breast  meat  as  a  chief 
essential  in  a  table-bird,  I  know  of  no  breed  which  surpasses  the  game,  and 
therefore  claim  this  breed  as  the  most  valuable  for  that  purpose.  Moreover, 
games  are  notorious  for  their  hardiness,  and  consequent  easiness  to  rear.  I 
have  often  heard  it  remarked  that  games  are  '  all  legs  and  neck,'  but  the 
simple  holding  up  of  a  game  in  one  hand  and  some  other  breed  in  the  other 
will  quickly  dispel  such  delusion.  Careful  inspection  of  this  favourite  breed 
will  disclose  the  fact  that  the  heart-shaped  body  is  the  very  ideal  of  a  table* 
bird,  and  no  intelligent  person,  who  has  had  the  pleasure  of  carving  and 
partaking  of  a  well-developed  eight-month  cockerel!,  will  hesitate  to  support 
my  opinion.  Next  on  the  list  comes  the  Plymouth  Bock,  which  possesses  a» 
wealth  of  white  juicy  breast  meat.  This  bird  is  hardy,  and  matures  quickly,, 
and  I  have  it  on  the  authority  of  a  very  successful  New  South  Wales  breeder 
that  cockerels  of  his  strain  constantly  weigh  5  lb.  ^t  four  months  old.  I 
shall  place  third  in  the  list  the  silver-grey  English  Dorking,  and  must  again 
express  surprise  at  the  limited  number  of  friends  this  bird  has  secured  in 
Australia.  In  England  the  breeding  and  feeding  for  the  table  of  this  breed 
is  a  staple  industry  of  the  county  of  Surrey,  and  especially  around  the  town 
after  which  the  breed  is  named.  It  is  possible  that  breeders  fi^ht  shy  of  the 
Dorking  in  consequence  of  a  liability  to  club  foot,  and  to  slight  delicacy  in 
the  chickens.  Of  course  the  change  of  climate  will  have  no  effect  in  preventing 
club-foot — that  is  more  a  matter  of  housing,  and  low  perches ;  but  I  can- 
not help  thinking  that  the  salubrious  climate  of  the  greater  portion  of  this 
country  will  have  a  beneficial  effect  on  their  constitution.     [The  white  rose- 

•  8.  Gray,  AgricHUural  QaxeiU. 
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comb  Englisli  Dorking  is  a  handsome  stately  bird,  baying  whiter  and,  some 
consider,  juicier  flesh  than  the  silyer-grej.  It  is  a  good  all-round  bird, 
matures  quickly,  but  does  not  run  so  heavy  as  the  grey. — Ed.] 

''  Next  in  order  come  the  Asiatic  breeds,  and  at  the  head  of  these  stand  the 
Cochins,  and  after  them  the  Brahmas.  I  place  them,  in  this  order  in  conse- 
quence of  the  rapid  deterioration  in  size  of  the  Brahmas,  caused,  I  believe, 
in  a  great  measure,  by  years  and  years  of  breeding  for  feather.  It  may  be 
a  cause  of  objection  to  some  readers  that  the  Asiatic  breeds  come  so  low 
down  on  the  list,  but  still  I  must  hold  to  my  opinion  that  these  birds  are 
disappointing  when  all  the  feathers  are  off.  I  am  quite  aware  that  some 
specimens  of  these  breeds  have  reached  the  enormous  weight  of  15  lb.,  but 
this,  it  will  be  admitted,  is  exceptional,  and  moreover,  such  birds  are  usually 
past  the  age  when  eating  them  is  a  pleasure. 

"The  Langshan  has  many  admirers  for  table  purposes,  and  I  am  also  looking 
forward  to  testing  the  Orpington.  The  Houdan  also  has  very  high  claims  to 
consideration,  and  lastly  I  must  not  forget  to  include  the  result  of  a  cross 
between  Game  and  Dorking,  which  will  hold  its  own  anywhere  for  size  and 
flavour.  [Indian  Game  and  Dorking  make  a  better  cross.  The  White 
Eock  is  rapidly  coming  to  the  fore  as  a  table  bird.  Skin  and  legs  are  of  the 
recognised  tint.  It  is  easy  to  rear,  and  is  one  of  the  hardiest  fowls 
yet  introduced.  At  six  months  old  White  Bocks  frequently  turn  the  scale 
at  7  lb.,  and  at  nine  months  the  cockerels  sometimes  run  from  10  lb.  to 
12  lb.  So  with  the  Barred  Bock,  but  the  colour  of  the  skin  is  not  so 
acceptable. — Eu.] 

**  It  will  be  understood  that  this  article  is  written  with  a  desire  on  my  part 
to  assist  poultry-keepers  generally  in  selecting  really  good  table- birds,  and 
I  distinctly  disclaim  any  desire  to  decry  the  merits  of  any  variety  simply  by 
omitting  to  mention  it.  Most  fowls  are  good  for  the  table,  provided  they 
are  healthy,  well  fed,  and  young,  and  my  only  contention  is  that  my  selec- 
tions give  a  generally  better  return  for  the  time  and  money  expended  in 
rearing  them  ;  this,  I  think,  is  the  business  way  of  dealing  with  the  subject, 
and  I  wish  to  treat  all  poultry  matters  on  a  business  footing. 

"  Before  closing,  it  is  necessary  to  refer  in  general  terms  to  some  of  the 
fads  which  are  a  good  deal  written  about,  as  'market  requirements.' 
Possibly  the  most  prominent  of  these  is  the  continual  insistence  on  the 
yellow  leg.  I  shall  always  maintain  that  a  healthy  red  comb  is  of  far  more 
importance  than  a  yellow  leg.  It  must  be  borne  in  mind  that  the  yellow 
shank  never  comes  on  to  the  table  in  a  properly-dressed  fowl,  and  as  that  is 
the  time  when  one  judges  of  the  qualities  of  a  table  bird,  the  colour  of  the 
8hank  would  not  appear  to  be  of  vital  importance.  Again,  the  preference 
lor  a  particular  coloured  skin  may,  I  think,  be  similarly  disposed  of.  I 
should  like,  also,  to  anticipate  an  objection  which  is  likely  to  be  raised  in 
regard  to  my  recommendation  that  good  breeds  should  be  used  for  the  table. 
All  breeders  will  admit  that  out  of  each  season's  results  only  a  very  small 
proportion  will  be  retained  for  shows  and  for  the  next  season's  breeding.  The 
majority  of  chicks  are  what  are  known  as  culls,  and  this  for  the  most  part 
means  that  they  exhibit  some  fault  in  feather  or  style.  These  culls,  how- 
ever, mostly  possess  all  the  attributes  of  a  breed  for  table  purposes,  and  it 
is  a  well-known  fact  that  all  fanciers  dispose  of  their  culls  every  year  for 
human  consumption.  It  is,  therefore,  apparent,  that  not  only  may  good 
fowls  be  made  to  pay  expenses  by  disposing  of  the  culls,  but,  in  addition  to 
this,  the  possession  of  a  number  of  good  birds  of  any  known  breed  is  a  con- 
tinual and  ready  source  of  profit,  and  profit  is,  or  should  be,  the  motto  of 
our  farmers." 
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Bucks. 

There  are  three  standard  varieties  of  ducks,  Aylesbury,  Pekin,  and  Eoueu 
Of  these,  the  two  first  named  are  the  most  valuable  to  the  farmer.  They  are 
hardy,  mature  quickly,  having  beautifully  white  flesh,  and  are  good  layers 
and  breeders.  For  the  purpose  of  securing  a  large  meaty  frame,  it  is  a  good 
plan  to  use  a  drake  not  less  than  nine  months  old  of  one  variety,  with  six  ducks 
in  their  second  laying  season  of  the  other.  Breeding  ducks  should  have  free 
access  to  water,  but  must  not  be  fat.  Under  such  circumstances  their  eggs  are 
more  fertile.  Ducks  should  not  be  used  for  breeding  after  their  third  year, 
unless  of  peculiar  value  either  as  regards  size  or  laying  qualities.  Provide 
a  dry  snug  house  during  the  winter  months,  and  as  the  breeding  season 
approaches  keep  them  in  the  house  until  10  or  II  o'clock  each  day,  to  secure 
the  eggs.  Ducks  are  in  the  habit  of  depositing  their  eggs  promiscuously,  and 
unless  this  plan  is  followed  many  eggs  will  be  either  lost  or  broken.  The 
size  of  the  house  will,  of  course,  depend  on  the  number  of  ducks  kept,  and 
it  is  advisable  to  give  them  plenty  of  room.  Care  should  be  taken  to  keep 
out  pests.  A  floor  of  well  rammed  earth,  having  a  slight  slope  for  the 
moisture  to  run  off,  and  a  litter  of  chopped  straw,  which  will  hold  the 
droppings,  and  can  be  raked  out  occasionally.  If  a  shed  is  utilised  as  a 
duck -house,  it  may  be  divided  into  compartments.  This  is  only  necessary 
when  more  than  one  breed  is  kept,  and  it  is  desired  to  keep  them  separate. 

Hatching. 

The  most  satisfactory  plan  of  hatching  is  to  place  the  eggs  under  hen 
turkeys,  each  of  which  will  cover  about  seventeen  eggs,  the  nests  prepared 
as  directed  in  the  fowl  chapter.  In  about  twenty-eight  days  the  young 
birds  will  appear.  Incubators  are  very  useful  for  raising  ducks,  and  pro- 
vided the  breeder  understands  its  use,  we  strongly  recommend  it,  as  a  large 
number  can  be  hatched  out  at  once.  For  this  purpose  a  good  supply  of 
eggs  must  be  available. 

Feeding  and  Preparing  for  Market. 

In  order  to  make  the  business  really  profitable,  ducks  should  be  fat  and 
ready  for  market  in  from  eight  to  ten  weeks  old,  and  no  bird  kept  more  than 
three  months  except  for  stock  purposes.  Young  ducks  as  soon  as  dry  should 
be  removed  to  boxes  containing  a  good  litter  of  straw,  each  box  to  contain 
about  twelve  ducklings,  and  the  boxes  placed  in  a  shed  facing  the  sun. 
Particular  care  muet  be  taken  to  protect  them  from  rats.  In  England  it  iH 
customary  to  run  a  pair  of  guinea-pigs  where  it  is  desired  to  keep  out  rats,  and 
we  recommend  it.  The  guinea-pigs  must  be  prevented  from  leaving  the  shed. 
In  about  twenty-four  hours  after  leaving  the  shell,  ducklings  should  be  fed  ori 
oatmeal  or  pollard  scalded  with  milk  for  the  first  fortnight ;  as  they  increase  in 
age,  give  them  the  following: — Maize-meal,  barley-meal,  boiled  potatoes  mixed 
with  a  little  bran,  and  softened  with  hot  skim  milk  ;  and  scalded  wheat  given 
as  the  last  feed  at  night.  Animal  food  and  bone-meal  mixed  through  the 
feed  given  twice  a  week.  Feed  regularly,  and  not  less  than  four  times  a  day ; 
a  little  and  often  will  do  more  good  than  one  large  feed.  Never  give  more 
than  they  can  consume  at  a  meal.  Always  supply  water  and  grit.  Put 
the  food  in  a  trough  running  along  the  front  of  the  shed,  and  clean  it  out  after 
each  meal.  The  trough  can  be  placed  along  the  outside  of  the  gate  with  an 
opening  through  which  the  ducks  can  feed.  A  duckling  at  ten  to  twelve 
weeks  ought  to  weigh  4  lb.  live  weight,  and  increase  in  weight  up  to  six 
months.     Buyers  on  the  English  market  are  guided  by  weight. 

2  E 
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It  is  considered  necessary  by  some  breeders  to  Have  yards  in  front  of  the 
sheds  in  which  the  ducklings  may  sun  themselves  durinc?  the  daj.  This, 
however,  is  not  absolately  necessary ;  in  fact,  in  the  Yale  of  AjleBburv, 
where  many  thousands  are  raised  annually,  the  ducklings  are  kept  in  the 
rooms  of  the  cottages,  where  they  are  fattened  until  ready  for  market 
With  a  view  to  economy,  sheds  should  be  fitted  with  wire  gates,  so  that  the 
sun  may  have  access  to  the  building  during  at  least  a  portion  of  the  day,  and 
the  young  ducks  should  have  the  run  of  the  shed.  If  the  boxes  are -not  too 
deep,  they  will  soon  be  able  to  get  in  and  out  of  them,  and  by  this  means  wiD 
take  all  the  exercise  necessary.  As  far  as  the  fattening  is  concerned,  the 
less  exercise  they  have  the  better.  But  they  must  be  kept  in  perfect  health. 
With  the  above  provisions  hatching  may  commence  at  any  time,  and  be 
continued  so  long  as  the  breeding  ducks  provide  sufficient  eggs. 

Marketing, 

In  all  cases  it  will  be  found  that  some  of  the  ducklings  by  reason  of  being 
stronger  will  eat  more  or  fatten  quicker  than  others.  Market  the  fattest  first 
so  as  to  give  the  weaker  ones  a  chance.  If  some  make  little  or  no  progress, 
put' them  in  a  pen  by  themselves.  For  the  home  market  ducklings  are  sent 
alive,  but  for  export  it  is  necessary  to  kill  and  pluck  them.  In  either  case 
the  birds  must  be  clean  in  feather. 

Turkeys. 

In  order  to  breed  turkeys  successfully  it  is  necessary  to  have  a  good  stretch 
of  country.  They  do  much  better  when  procuring  the  greater  part  of  their 
food  in  tlie  natural  way,  and  this  often  takes  them  miles  from  the  home- 
stead. It  is,  however,  necessary  they  should  be  kept  within  reasonable 
limits.  This  may  be  secured  by  feeding  a  meal  at  the  homestead  each 
evening ;  they  will  then  get  in  the  habit  of  returning,  and  being  thus  close 
at  home  will  roost  on  convenient  trees  or  fences  near  by.  Whatever  hens  may 
bo  kept  it  is  absolutely  necessary  to  provide  a  large  well-bred  gobbler,  not 
less  than  two  years  old.  The  bronzewing  is  the  most  valuable.  ]t  is 
hardy,  matures  quickly,  and  reaches  a  very  heavy  weight ;  the  flesh  is  of  high 
<)uality.  It  is  always  advisable  to  breed  from  fully-matured  birds,  as  the 
poults  have  stronger  constitutions  and  are  more  easily  reared.  Care  must  be 
taken  not  to  inbreed.  A  fresh  gobbler  introduced  every  season  is  a  great 
advantage.  In  England  cotters  seldom  keep  a  gobbler ;  they  simply  send 
their  hens  occasionally  to  a  local  farmer's,  it  being  a  curious  fact  that  after 
-a  short  stay  with  a  gobbler  the  eggs  of  a  hen  will  be  fertile  for  a  whole  clutch. 
It  would  bo  a  very  simple  matter  for  a  few  farmers  to  combine  to  purchase 
4i  really  good  gobbler  and  use  him  for  joint  stud  purposes. 

KatcTiing, 

Nests  provided  in  the  manner  already  explained.  Each  hen  will  cover 
about  thirteen  eggs.  A  hen  turkey  can  be  made  to  sit  sometimes  by  giving 
her  a  glass  of  port  wine  and  sitting  her  on  a  nest.  Incubation  lasts  from 
twenty-six  to  twenty -nine  days.  After  the  seventh  or  eighth  day  remove  all 
infertile  eggs,  and  use  them  for  chicken  food. 

Feeding  the  JPpults. 

Turkey  poults  require  constant  care  and  attention.  For  the  first  two  or 
three  weeks  it  is  absolutely  necessary  to  keep  them  from  the  damp.  Never 
let  them  out  till  the  dew  is  off  the  grass.    During  this  period  teed  them 
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with  hard-boiled  eggs,  chopped  onions,  boiled  rice,  bread  crumbs,  oatmeal, 
pollard,  or  bran.  8cald  with  milk,  thoroughly  mix  it,  and  when  ready  it 
should  crumble  when  dropped  on  the  ground.  Give  tender  green  food  daily, 
and  bone-meal  and  animal  food  mixed  through  the  feed  once  or  twice  a  week. 
As  the  birds  increase  in  age,  barley,  whole  maize,  wheat,  &c.,  forms  the  best 
evening  meal .  Provide  good  dry  places  for  them.  As  long  as  covered  at  night 
by  the  mother,  they  should  not  be  housed.  Young  turkeys  are  particularly 
useful  in  an  orchard ;  they  do  not  scratch  much,  and  are  splendid  grub- 
hunters. 

In  some  districts  the  joung  poults  are  peculiarly  liable  to  a  sort  of  wasting 
disease.  They  mope,  huddled  up,  do  not  care  to  eat,  and  become  mere 
skeletons.  When  this  is  the  case  the  following  mixture,  made  into  pills,  has 
been  found  an  excellent  remedy : — Soot,  butter,  and  sulphur  (equal  parts),  a 
little  red  pepper,  and  a  few  drops  of  turpentine  ;  a  pill  three  times  a  day  if 
very  bad,  and  night  and  morning  if  only  sickening.  It  is  unfortunate  that 
even  sick  poults  must  be  left  with  the  brood  ;  if  separated  they  mope  and 
die.  Another  rather  common  complaint  is  warts  on  the  head  and  neck. 
These  are  easily  removed  by  rubbing  the  alEected  parts  with  sulphur  and 
lard  ointment. 

Turkey  gobblers  under  twelve  months  should  weigh  not  less  than  12  lb., 
and  hens  not  less  than  7  lb.  live  weight.  This  is  low,  and  may  be  consider* 
ably  increased  if  fed  and  attended  to  as  directed.  As  in  the  case  of  ducks, 
weight  is  of  prime  importance  with  turkeys. 

Geese. 

There  are  two  well-known  varieties  of  geese  suitable  for  the  farmer — 
Embden  and  Toulouse.  Por  breeding  purposes  the  largest  birds  obtainable, 
and  not  less  than  two  years  old,  should  be  used,  live  geese  to  each  gander. 
Birds,  as  a  rule,  five  or  six  years  old,  are  preferred  as  breeders,  and  they  are 
useful  until. ten  to  twelve  years  old.  It  is  well  to  provide  them  with  a  shed 
for  cold  nights,  and  a  pond  or  running  stream  will  be  found  of  advantage. 
The  breeding  stock  should  not  be  fat.  As  geese  are  apt  to  make  a  paddock 
rather  dirty,  keep  them  within  bounds.  Horses  do  not  care  to  feed  after 
them. 

Hateliing  and  Feeding, 

The  nests  are  made  on  the  ground.  Good-sized  hens  or  turkeys,  as  well 
as  geese,  may  be  used  for  hatching,  giving  them  as  many  eggs  as  they  can 
conveniently  cover.  Incubation  takes  thirty  days  to  complete.  For  the 
goslings  the  same  method  of  feeding  as  recommended  for  ducklings  is  the 
most  suitable.  Peed  them  well  from  the  time  they  are  hatched  to  keep 
them  growing.  Goslings  from  four  to  six  months  old  ought  to  weigh  about 
10  lb.  live  weight. 

Fattening, 

When  it  is  de-sired  to  fatten  the  goslings  for  market,  remove  them  to 
suitable  yards,  with  a  shed  for  the  night,  allowing  about  12  feet  square  for 
every  twenty  goslings.  Feed  with  the  food  recommended  for  ducklings. 
Goslings  should  be  allowed  a  good  grass  run  for  the  first  ten  weeks  prior  to 
being  placed  in  the  fattening  yards. 

Caponising. 

In  a  matter  like  caponisiug  so  much  depends  upon  the  skill  and  dexterity  of 
the  operator  that  it  is  difficult  to  give,  except  at  extreme  length,  directions 
that  will  exactly  meet  the  requirements  of  the  beginner.    An  illustrated 
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article  on  the  subject  has  been  published  in  the  Agricultural  Oazetfe^  Vol. 
iv.,  Part  9,  and  those  desirous  of  obtaining  a  copy  will  be  supplied  on 
application  to  the  Department. 

It  may  be  mentioned,  however,  that  cockerels  separated  as  soon  as  their 
sex  can  be  ascertained,  apd  kept  apart  from  the  hens,  will  agree  and  develop 
into  birds  that  will  almost^  if  not  quite,  equal  capons. 

Feathers. 

The  feathers,  too,  should  not  be  wasted,  for  these,  when  cleaned  and  sorted, 
will  find  a  good  market  if  there  be  a  regular  supply. 

Grates  for  Live  Poultry. 

Crates  4  feet  long,  2  ft.  3  in.  wide,  15  inches  high,  will  hold  fifteen  pairs  of 
fowls,  or  twelve  pairs  of  ducks  ;  if  used  for  ducks,  a  partition  should  be  run 
across  the  centre  to  prevent  the  ducks  rushing  from  one  end  to  the  other 
and  damaging  each  other.  A  crate  for  turkeys,  4  feet  long,  2  ft.  3  in.  wide, 
18  inches  high,  will  hold  twelve  gobblers,  or  twenty  hen  turkeys,  or  twelve 
geese.  In  making  these  crates  the  bottoms  should  be  made  close,  and  contain 
straw  or  dry  grass,  to  protect  the  breasts  of  the  birds.  Zinc  or  leather 
labels  should  be  used,  with  name  and  address  properly  printed  on,  and  attached 
to  each  crate. 

Diseases. 

If  the  lines  laid  down  are  intelligently  followed  cases  of  disease  on  a  farm 
should  be  very  rare.  Care  must,  however,  be  taken  not  to  introduce  it 
when  purchasing  new  birds.  The  careful  poultry-keeper  must  have  a  sharp 
eye  for  sick  birds.  When  one  is  noticed  it  should  be  removed  immediately 
to  hospital  for  attention.  The  hospital  should  be  a  clean,  dry,  airy  pen,  a 
little  distance  away,  and  must  be  thoroughly  disinfected  after  the  sick  bird 
has  been  removed. 

The  two  most  common  diseases  amongst  fowls  are  roup  and  diarrhoea. 
The  symptoms  of  roup  are  running  at  the  nose  and  sneezing.  Immediately 
these  symptoms  are  noticed  remove  the  bird  to  hospital.  A  teaspoonf ul  of 
Epsom  salts  must  be  given  immediately.  When  this  has  acted  the  head  and 
throat  of  the  bird  must  be  washed  with  diluted  kerosene  (two  parts  water  to 
one  of  kerosene) .  Soft  food  only  in  a  crumbly  condition  should  be  fed,  and 
if  the  attack  has  been  taken  promptly  the  bird  will  recover  within  a  week. 
Care,  however,  must  be  taken  to  watch  for  symptoms  amongst  the  healthy 
birds.  If  the  disease  is  found  to  have  attacked  several,  it  is  better  to  remove 
all  the  birds  into  another  pen,  and  havo  the  infected  pen  closed  and  thoroughly 
disinfected. 

Diarrhcea  is  often  caused  by  the  drinking  water  being  left  in  the  sun,  and 
by  feeding  the  soft  food  in  a  sloppy  condition.  If  promptly  attended  to  a 
case  may  generally  be  cured  by  feeding  a  little  boiled  rice  sprinkled  with 
prepared  chalk.  If  there  is  a  tendency  amongst  the  birds  in  the  pen  to 
contract  diarrhoea,  a  few  drops  of  tincture  of  iron  put  in  the  drinking  water, 
in  addition  to  giving  rice  and  chalk,  is  highly  beneficial. 

Of  course  there  are  many  other  diseases  fowls  are  subject  to,  but  they  are 
not  80  liable  to  occur  amongst  birds  having  a  free  range,  and  it  is  impossible 
to  deal  with  them  in  the  limits  of  an  article.  It  may,  nowever,  be  mentioned 
that  full  information  will  at  all  times  be  afforded  by  the  Department  on 
application  giving  symptoms  as  detailed  as  possible.     It  may  be  taken  for 
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granted  that  clean,  drj,  airy  pens,  regular  feeding,  fresh  water,  and  a  fair 
amount  of  freedom  will  prevent  disease  far  better  than  any  treatment  will 
cure  it. 

In  all  cases  of  sickness,  except  it  is  a  valuable  or  highly-prized  bird  that 
is  affected,  a  tomahawk  and  cremation  is  the  best  and  most  effectual  cure. 

Export  op  Poultry  to  England.* 
Prospects. 

That  there  is  an  opening  for  an  export  trade  in  dead  poultry  from  New 
South  Wales  to  England  may  be  regarded  as  certain,  and  in  giving  a  few 
outlines  of  advice  and  information  on  the  subject  I  shall  endeavour  to 
confine  myself  to  the  salient  points  to  be  observed  if  a  lucrative  development 
of  a  new  industry  is  to  be  hoped  for.  The  rearing  and  marketing  of  poultry 
in  England  is  neglected  to  a  surprising  extent.  Where  it  is  carried  on  in 
anything  like  an  extensive  scale  it  is  profitable.  On  small  holdings  especially 
the  intelligent  management  of  the  poultry-yard  has  proved  to  be  a  good 
paying  business.  So  much  so  is  this  recognised  that  strenuous  efforts  are 
being  made  by  the  Board  of  Agriculture,  by  County  Councils,  Societies,  and 
local  Associations  of  farmers  to  direct  attention  to  this  branch  of  small  aids 
to  farming.  From  personal  observation  I  must  say  that  these  efforts  are  not 
of  much  avail,  and  tnat  on  both  local  and  other  markets  English  farmers  do 
not  make  the  show  they  should,  and  what  is  done  is  done  in  a  worthless 
manner. 

New  South  Wales  and  other  Australasian  Colonies,  however,  have  oppor- 
tunities that  Continental  nations  are  not  possessed  of.  In  the  first  place,  a 
drier  climate,  more  suitable  for  rearing  chicks ;  secondly,  the  highest  prices 
prevail  here  in  the  months  March  to  May,  just  when  the  English  farmers 
are  unable  to  place  young  birds  on  the  market ;  thirdly,  they  can  be  consigned 
in  bulk  regularly  and  directly  to  the  consuming  markets.  The  trial  ship- 
ments already  made  have  proved  successful.  We  shall  have  occasion  to  refer 
to  this  below. 

Finest  Quality  Beqaired. 

As  in  the  matter  of  dairy  produce,  in  quality  and  appearance  the  poultry 
must  be  the  hesty  neatly  dressed,  and  clean  to  the  eye.  I  cannot  do 
better  here  than  quote  the  words  of  Mr.  C.  E.  Brooke,  Master  of  the  Poul- 
terers^ Company :  "  The  better  the  appearance  of  the  fowl  (and  this,  apart 
from  feeding  or  fattening,  depends  upon  its  being  properly  killed  and 
packed),  the  higher,  of  course,  will  its  market  value  be,  the  difference  in 
consequence  being  far  greater  than  the  ordinary  amateur  is  apt  to  imagine." 

Preparation  and  Packing. 

To  obtain  the  highest  prices  the  fowls  should  be  of  the  finest  quality,  livrge, 
fleshy,  and  young.  It  is  absolutely  necessary  that  all  poultry  should  be  kept 
without  food  and  water  for  eighteen  hours  before  killing.'  They  must  be 
carefully  plucked,  so  as  not  to  **  bark  "  the  skin,  set  up  in  the  usual  way  for 
market — not  trussed — then  wrapped  in  absorbent  paper  and  frozen.  The 
freezing  must  be  so  conducted  that  each  bird  is  frozen  separately,  packed  in 

•  Report  received  through  the  Agent-General  from  Mr.  C.  K.  Valentine  (Produce 
Commissioner  for  the  Colony  in  London). 

Since  the  publication  of  this  work  the  Board  for  Exports  have  provided  facilities  for 
the  handling  and  shipment  of  poultry,  and  the  export  tnule  is  now  well  established.  Fall 
particulars  are  obtainable  from  the  Secretary,  Young-street,  Sydney. 
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cntea  wiih  latticed  rides,  and  tnuBsferred  to  the  freezing-ebamber  of  the 
eteamftbip.  Each  crate  should  bold  about  tbree  dosen  of  aaiform  rise,  with 
abelTes  for  each  layer.  The  use  of  the  absorption  paper  is  a  necessity.  It 
proTents  any  moisture  clinging  to  the  birds  and  soddening  the  flesh  when 
they  become  partly  thawed  in  course  of  transit  from  tiie  ship  to  the  place  of 
sale.  Improvement  in  packing,  and  consequently  in  appearance,  Ims  been 
accompanied  in  all  cases  by  an  increase  in  the  prices  made  far  in  excess  of 
the  cost  of  any  extra  labour  and  time  ioTolTed.  I  cannot  lay  too  much  stress 
upon  this  fact,  for  on  it  depends  the  whole  success  of  the  trade.  Ducks, 
fowls,  and  goriings  thus  sent  should  command  the  high  prices  here  in  March 
and  April. 

As  to  the  method  of  killing, — after  the  feet  hare  been  carefully  washed 
their  necks  should  be  wrung  near  the  head.  Then  they  are  plucked  and 
drawn  and  hung  by  the  legs.  Plucking  must  be  carefully  done,  and  the 
chilling  take  place  as  soon  as  posrible  after  it. 

As  to  prices,  birds  carefully  placed  on  the  market  with  all  these  pre- 
cautions can  be  counted  upon  to  fetch  not  less  than  2s.  6d.  a  head,  whilst 
extra  good  may  fetch  a  Is.  and  OTon  more  in  exeess  of  this  price.  These 
figures  are  those  of  an  expert  in  the  trade  and  based  on  the  results  of  the 
Bossian  frozen  poultry  trade.  They  are  well  within  the  mark,  and  from  the 
quality  already  receired,  the  Austnuian  birds  were  superior  to  Bussi&n. 

Selectmg  Breeds. 

I  now  come  to  the  selection  of  breeds  for  the  English  market.  At  the 
Birmingham  Christmas  Pat  Cattle  and  Poultry  Show  there  has  always  been 
a  class  for  table  poultry,  whilst  it  has  been  a  feature  of  the  London  Dairy 
Show,  and  for  the  first  time,  by  the  enterprise  of  Sir  Walter  Gilbey  and  the 
Poulterers'  Company,  an  excellent  show  was  held  some  time  ago  in  con- 
nection with  the  Islington  (London)  Fat  Cattle  Show.  A  Gume-Dorking 
or  G-ame-Brahma  cross  produces  the  best  birds,  but  most  judges,  as  well  as 
buyers  for  the  table,  seem  to  cling  to  a  Qame  strain,  remote  or  otherwise,  at 
least  on  one  side.  The  best  breeds  are  the  big  ones  with  a  Game  cross — 
Dorking,  Plymouth  Bock,  or  Brahma.  Begularity  in  size  and  condition,  good 
white  flesh,  white  legs — ^which  are  considered  a  necessity  for  table  fowl,  for 
yellow  and  black-legged  fowls  do  not  bring  such  a  high  price  in  London. 
Mr.  Tegetmeier  says  if  birds  are  required  for  the  table,  a  strong  infusion  of 
Dorking  blood  is  most  essential  In  hardihood  and  plumpness,  the  Dorking 
is  improTcd  by  the  cross  with  the  Indian  Ghime,  as  it  is  now  called,  or 
with  tne  old-fashioned  English  game,  but  not  the  elongated  modem  show  bird 
which  is  now  exhibited  as  a  game  fowl.  The  London  market  is  largely 
supplied  with  a  fowl  called  ''  Sussex,"  itself  a  kind  of  Dorking,  large,  square, 
and  deep  in  body,  with  plenty  of  meat  on  the  breast,  and  with  little  offal  in 
proportion  to  the  edible  portions.  These  are  crossed  frequently  with  Game 
or  pure  Dorking,  and  first-class  fattened  chickens  make  Os.  to  8b.  from  early 
spring  to  the  beginning  of  May  at  12  weeks  to  14  weeks  old.  It  is  this  early 
spring  market  which  the  Colony  has  so  many  natural  advantages  to  share. 
After  June  the  prices  begin  to  recede,  and  every  fanner  and  butter  woman 
has  a  '*  spting^'  chicken  of  some  kind  or  other  ready  for  market. 

At  Heathfleld,  Sussex,  where  the  largest  numbers  of  poultry  for  the 
London  market  are  reared  and  fed,  the  system  adopted  is  that  of  "  forcing."* 
It  is  stated  that  from  Sussex  something  like  2,000  tons  of  poultry  were  railed, 

*  For  a  ooDfliderahle  time  cramming  bv  means  of  the  appar»tii8  described  has  been 
practised  at  the  Hawkesbm^  Agrieoltarai  College  with  saceess. 
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to  London  prmeipallj,  in  ona  jear  from  the  fattening  district.  The  forcing 
plan  is  as  follows : — ^They  are  fed  almost  entirely  on  ground  oats,  mixed  to 
a  thick  gruel  with  milk  or  porridge.  When  their  natural  appetite  falls  off 
in  ten  to  fourteen  days,  they  are  fed  by  the  aid  of  a  cramming  machine. 
The  food  is  the  same  as  before,  with  a  little  fat  added,  and  this  is  pumped 
into  the  chickens  crops  through  an  india-rubber  tube,  which  is  put  down 
their  throats.  The  machine  is  on  wheels,  and  can  be  quickly  mored  along 
the  fronts  of  the  rows  of  cages,  and  by  its  means  about  200  chickens  per 
hour  are  fed  by  one  man.  Mr.  G.  £.  Brooke  himself,  the  head  of  the  firm 
of  Brooke  Bros.,  perhaps  the  largest  poultry  salesmen  in  London,  breeds 
and  fattens  poultry  near  Horsham,  and  he  uses  principally  a  cross  between 
the  Dorking  and  Indian  game,  and  the  Houdan  and  Indian  game.  He  has 
achieved  splendid  results  by  giving  all  care  to  the  high  quality  of  the  chickens 
that  he  breeds  for  fattening,  and  the  way  they  are  maAeted.  Frequent  and 
regular  feeding  from  the  beginning  and  gradually  reducing  the  number  of 
meals  is  necessary.  In  feeding,  the  good  saleable  birds  should  be  picked  out 
and  kept  separate,  so  that  when  killed  and  packed  they  are  to  all  intents  and 
purposes  '*  graded  "  as  regards  size,  as  of  course  they  are  as  regards  q,uality. 
A  good  cross  is  the  Dark  Brahma  hen  and  the  Silver  Dorking  coc\.  In 
feeding  it  is  important  to  note  that  the  average  increase  is  greatest  in  the 
first  ten  days.  Some  birds  will,  under  favourable  circumstances,  put  on  as 
much  as  2  lb.  in  three  weeks,  and  kill  at  from  8  lb.  to  9  lb. 


Fattemng  for  Export. 

The  method  of  fattening  that  could  best  be  adopted  by  the  ordinary  farmer 
is  very  simple,  and  when  carried  out  on  an  extensive  scale  is  not  costly,  as  the 
birds  are  brought  very  quickly  into  marketable  condition.  Where  wheat  is  so 
cheap  the  matter  resolves  itself  into  the  expenditure  of  a  little  extra  trouble ; 
but  when  once  a  system  has  been  adopted  this  is  hardly  worth  consideration. 
The  chicks  may  be  allowed  to  run  in  the  ordinary  way  until  they  are  from 
three  to  four  months  old.  The  finest  birds  should  then  be  selected  to  the 
number  intended  to  be  shipped,  placed  in  a  separate  pen  and  fed  three  times 
daily.  Wheat  should  form  the  staple  food,  but  the  birds  should  have  at 
least  one  meal  a  day  consisting  of  ground  oats  and  milk  mixed,  to  which  may 
be  advantageously  added  a  little  mutton-fat.  [This  should  be  the  first  morning 
meal,  given  warm,  and  should  be  of  the  consistency  of  stifE  dough. — En.] 
The  fattening  course  should  not  occupy  more  than  ten  days,  and  where  a 
large  number  of  birds  are  handled  it  is  better  to  have  a  row  of  wooden  coops 
raised  about  2  feet  from  the  ground,  with  a  trough  along  the  front,  into 
which  the  food  may  be  placed,  so  that  all  tho  birds  may  feed  at  once.  In 
order  to  ensure  cleanliness  and  health  it  is  customary  to  have  the  bottoms 
of  the  coops  with  openings  between  the  battens,  so  that  most  of  the  droppings 
fall  through  on  to  loose  mould,  which  should  be  taken  away  periodically  and 
replaced  with  fresh  soil.  This  makes  a  very  valuable  manure,  and  becomes 
an  additional  source  of  income.  A  little  green  food  two  or  three  times  during 
fattening  will  greatly  add  to  the  health  of  the  bird. 

So  far  the  shipments  have  not  been  very  successful,  the  chief  reason  given 
being  that  they  were  packed  too  tight.  It  appears  that  soma  trouble  is 
necessary  on  the  part  of  the  farmer  in  selecting  eggs  for  shipping,  whatevev 
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atyle  of  packing  may  be  adopted.  It  will  be  quite  useless  to  attempt 
to  ship  eggs  laid  by  hens  which  are  not  supplied  with  plenty  of  lime,  and  if 
this  cannot  be  provided  in  any  other  way  a  piece  of  un slacked  lime  or  some 
lime-water  should  be  put  into  the  water  they  drink.  Without  lime  the  shells 
are  always  soft  and  fragile.  Another  point  to  be  remembered  is  that  th  e 
e^gs  in  a  case  should  all  be  of  about  one  size,  and  this  can  be  effected  to  a 
great  extent  by  keeping  one  particular  breed  of  fowls.  The  task  of  selecting 
is  then  greatly  assisted.  To  ensure  the  arrival  of  the  eggs  in  marketable 
condition  it  is  very  important  to  collect  systematically,  and  the  shorter  the 
time  in  which  sufficient  are  collected  for  a  shipment  the  better  will  be  the 
results.  It  is  quite  useless  to  attempt  to  share  in  the  shipping  trade  if  the 
hens  are  permitted  to  lay  anywhere.  They  must  be  made  to  lay  where  the 
eggs  are  looked  for,  and  collections  should  be  made  daily.  Never  pack  an 
egg  as  to  which  there  is  any  doubt  as  to  when  it  was  laid  ;  it  is  likely  to 
injure  a  large  number  round  it,  particularly  in  the  case  of  a  breakage. 
Another  important  point  is  that  the  eggs  of  hens  running  without  a  male 
bird  will  keep  sweet  longer  than  a  fertile  e^g.  With  regard  to  the  packing 
of  eggs  there  is,  of  course,  considerable  difference  of  opinion  in  view  of  the 
great  length  of  the  voyage.  The  system  adopted  in  France,  whence  most  of 
the  eggs  come  to  supply  the  English  market,  is  to  have  lightly-constructed 
cases,  about  3  feet  long,  2  feet  wide,  and  6  to  8  inches  deep.  The  eggs  are 
carefully  placed  in  rows  on  soft  straw,  a  layer  of  straw  between  each  layer 
of  eggs,  sufficient  straw  being  placed  on  the  top  so  that  the  fixing  on  of  the 
lid  causes  enough  pressure  to  keep  the  eggs  in  position.  Space  is  left 
between  the  boards  to  allow  the  air  to  penetrate  through  the  package.  We 
are,  however,  of  opinion,  that  it  would  pay  better  to  pack  them,  large  end 
dov^oi,  in  card-board  boxes,  divided  into  squares,  each  square  to  hold  one  egg. 
These  boxes,  which  could  hold  either  one  or  two  dozen,  could  then  be  packed  in 
crates,  and  would  carry  perfectly.  This  kind  of  packing  would,  doubtless, 
secure  a  higher  price.  There  is  no  necessity  to  have  the  cases  quite  so  large, 
but  care  must  be  taken  not  to  have  them  too  deep.  Each  case  should  be 
branded  on  one  end,  so  that  buyers  may  know  what  to  look  for.  This  is  a 
most  important  point — as  important  as  it  is  for  the  farmer  by  constant  care 
and  attention  to  keep  up  the  standard  of  his  brand.  Recent  advices  state 
that  the  markets  wili  be  good  from  March  to  May. 

Dacks. 

For  young  well-grown  ducks  there  should  be  a  capital  opening,  and  at 
most  remunerative  prices,  for  the  Colonial  frozen  binls  would  be  on  the 
market  when  similar  poultry  is  almost  unpurchasable  in  London.  Pure 
Aylesburys  are  to  be  recommended  for  early  spring  ducklings,  whilst  a  cross 
of  Pekin  gives  even  more  rapidly  maturing  biras. 


The  individual  who  enters  into  this  business  must  know  that  the  market 
will  brook  no  trickery.  First  quality  will  pay,  but  inferior  shipments  will 
be  a  dead  loss  every  time.  It  is  also  worthy  of  note  that  the  difference  of 
seasons  is  in  favour  of  the  Australian  shipper.  When  our  hens  are  laying, 
and  when  the  chicks  are  ready  for  killing,  the  English  market  is  understocked, 
and  prices  therefore  are  higher.  The  recent  reports  of  results  of  a  Melbourne 
shipment  of  poultry  and  eggs  give  the  prices  of  fowls  at  4s.  6d.  to  5s.  per 
pair,  and  eggs  10s.  per  hundred.  This  shows  a  very  handsome  profit,  and 
compared  with  prices  obtained  here  for  farm  produce  would  make  poultry 
the  most  profitable  product  of  the  farm. 
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"We  have  endeavoured  to  indicate  the  lines  on  which  fowls  may  be  made, 
not  only  to  pay  their  way,  but  to  materially  augment  the  revenue  of  the 
farm.  It  will  probably  appear  there  is  a  very  large  amount  of  work  to  be 
done.  This,  however,  is  not  the  case  when  once  the  work  is  reduced  to  a 
system.  The  chief  desire  is  to  induce  our  farming  population  to  take  an 
interest  in  the  work.  Once  this  is  accomplished,  and  the  rules  indicated  are 
intelligently  applied,  the  idea  of  work  pure  and  simple  will  cease,  and  what- 
ever is  done  for  the  birds  will  be  found  a  pleasure,  apart  from  the  question 
of  profit.  It  is  not  for  a  moment  supposed  all  our  farmers  will  become 
fanciers  in  the  generally  accepted  sense — this  is  the  work  of  specialists  ; 
but  there  is  no  doubt  many  who  have  hitherto  looked  on  fowls  as  a  nuisance 
will  find,  by  keeping  a  few  on  proper  lines,  the  interest  in  it  will  be  aroused. 
Whenever  this  occurs  success  and  profit  will  surely  follow.  A  very  important 
fact  in  connection  with  poultry-keeping  is,  farmers'  wives  and  daughters  can 
do  all  the  work  required,  with  a  little  assistance  in  cleaning  out  the  houses 
and  lime-washing  ;  in  fact,  women  seem  to  get  on  with  the  birds,  especially 
the  young  birds,  far  better  than  most  men.  It  is  quite  common  in  England 
and  America  for  the  wife  to  provide,  out  of  her  poultry,  sufficient  ready  cash 
for  household  requirements.  There  is  no  reason  why  the  same  cannot  be 
done  in  this  country. 

Generally  speaking,  our  Colony  is  better  adapted  for  poultry-keeping  than 
England  and  many  parts  of  America,  the  climate  here  in  most  parts  being 
genial  and  pleasant  for  the  greater  part  of  the  year. 
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Beekeeping  in  Bar-fkahe  Hives. 
TheBaginner'B  Kit 

BsK8 :  bar-frame  hires,  bar-frames,  fall  sixe  and  shallows ;  bar-frame  block  ; 
bee  brush,  a  few  carpenter's  tools,  foundation  comb,  f^loves,  honey  extractor, 
smoke-bellows,  swarm  catcher,  1  lb.  sections,  uncapping  knife,  veil,  solar 
wax-extractor. 

The  cheapest  war,  but,  perhaps,  not  the  best,  is  to  get  the  so-called  wild 
bees  that  are  to  be  found  in  the  bush.  Bush  bees  are  generally  of  the  com- 
mon black  variety,  except  those  that  are  found  near  where  some  one  has 
gone  in  for  the  yellow  or  golden-banded  (Italian)  yarieties.  In  such  locali- 
ties cross-bred  varieties  will  be  met  with.  Early  in  the  spring  vagrant 
swarms  are  to  be  met  with  either  on  the  wing  or  settled  prior  to  making  a 
start  for  a  fresh  habitation.  If  settled  they  will  put  up  with  a  good  deal  of 
handling,  and  it  is  almost  if  not  quite  impossible  to  get  them  on  the  wing 
again.  If  it  is  difficult  to  dislodge  them  from  their  temporary  resting 
place  by  the  ordinary  method  of  shaking,  as  many  as  possiole  should  be 
brushed  off  into  a  box  placed  on  the  ground,  as  directed  below.  If  the 
swarm  is  on  the  wing  and  they  appear  inclined  to  settle  in  a  place  awkward 
to  get  at  for  the  purpose  of  hiving,  take  a  small  bush  or  bunch  of  leaves 
and  slowly  brush  it  up  and  down  or  backwards  and  forwards  on  their 
chosen  settling  spot  and  they  will  soon  vacate  it  for  one  that  may  be 
handier  and  easier  to  take  them  from.  When  about  a  third  of  them  are 
settled,  take  your  coat  off,  roll  up  your  shirt  sleeves  so  that  your  arms  will 
'he  bare  to  the  elbow  ;  in  your  left  hand  have  a  candle-box,  or  one  equally 
light,  hold  it  under  the  cluster  of  bees ;  if  they  have  settled  in  a  bush,  or  on 
the  bough  of  a  tree,  take  hold  of  it  near  to  the  bees,  give  it  a  quick,  sharp, 
sudden  jerk,  so  that  the  bees  fall  into  the  box  you  are  holding.  Be  gentle, 
do  not  be  in  a  hurry ;  the  bees,  if  they  have  not  been  teased,  will  not  hurt  you. 
Whilst  swarming  they  put  on  their  best  behaviour.  They  are  never  more 
docile  than  when  they  leave  the  parent  stock  to  establish  themselves  as  a  new 
colony.  If  you  are  of  a  timid  nature,  and  most  novices  in  beekeeping  are, 
put  on  a  veil,  tie  your  coat  sleeves  tightly  around  your  wrists,  so  that  the 
bees  cannot  get  underneath  it.  It  is  when  they  are  imprisoned,  and  pres- 
sure brought  to  bear  by  the  coat,  that  they  get  angry,  and  they  then  draw 
swords  in  self-defence.  Should  you  bo  stung,  keep  cool,  grin  and  bear  it. 
For  if  you  strike  at  the  bees,  and  run  "  with  what  measure  ye  mete,  it  shall 
be  measured  unto  you  again  *' — yea,  and  that  ten-fold.  As  soon  as  the  bees, 
by  means  of  the  jerk,  have  fallen  into  the  box,  lower  it  to  the  ground,  turn 
it  gently  over,  mouth  downwards,  so  that  the  bees  rollout  on  to  the  ground. 
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place  the  moutli  of  tlie  box  orer  them,  one  side  of  it  restins:  on  a  small  stone 
or  bit  of  wood,  so  that  they  can  have  ingress  and  egress.  If  you  have 
secTued  the  queen,  the  bees  on  the  wing  will  quickly  gather  around  the  box ; 
if  she  be  not  there,  they  will  speedily  return  to  the  spot  from  whence  they 
were  shaken.  In  that  case  wait  till  they  hare  again  clustered,  and  again  go 
through  the  process  of  boxing.  When  you  haye  safely  boxed  them,  take 
them  home,  where  you  should  always  hare  a  hive  properly  supplied  with 
frames  fitted  with  foundation  comb  ready  for  their  reception.  Bemove  the 
cover  of  your  hive,  take  the  box  containing  the  bees  in  both  hands,  the  open 
end  upwards^  gently  shake  by  swinging  the  box  around,  as  if  washing  out  a 
bucket ;  do  not  be  rash,  and  throw  them  on  to  the  top  of  the  bar-frames. 
Cover  them  over  with  the  quilt  till  evening,  by  that  time  they  will  have 
descended ;  you  may  then  replace  the  cover  of  the  hive.  If  your  hive  is 
within  2  or  8  inches  of  the  ground,  and  it  should  not  be  more,  you  may  turn 
out  the  bees  on  the  ground  in  front  of  the  hive,  close  to  the  entrance :  they 
will  soon  find  their  way  in. 

If  the  bees  are  established  in  a  tree  or  log,  they  will  haTe  to  be  cut  out  by 
the  method  known  to  every  bnshman.  You  want  the  bees,  not  the  honey. 
Let  the  bees  be  primary  and  the  honey  secondary.  If  you  can  reach  the  bee- 
entrance  to  their  nest,  take  the  smoke-bellows  and  blow  in  a  fairly  good 
supply  of  smoke.  Sometimes  the  comb  is  some  distance  from  the  entrance ; 
in  such  cases  more  smoke  is  required  than  if  it  be  nearer.  The  smoke  and  the 
Jaring  caused  by  the  axe  in  cutting  into  the  tree  frequently  causes  the 
majority  of  the  bees  to  leave  the  comb  and  retire  into  some  other  portion  of 
the  hollow,  where  they  will  be  found  clustered,  as  they  are  frequently  seen 
hanging  on  a  branch.  Of  times  to  dislodge  them  requires  patience.  If 
they  are  easily  reached,  lay  open  the  cavity  in  which  they  are  clustered  by 
cutting  away  the  timber ;  place  the  open  end  of  an  empty  box  over  the  bees ; 
a  few  pufiB  of  smoke  from  the  bellows  will  often  cause  them  to  shift  their 
quarters  and  enter  the  box  that  has  been  placed  for  their  reception.  If  it  be 
found  that  they  cannot  be  dislodged  in  the  way  described,  they  can  be  taken 
out  with  the  hand  or  a  teacup ;  care  must  be  taken  not  to  crush  any  of  the 
bees,  as  it  may  cause  them  to  lose  their  temper. 

In  taking  a  swarm  of  bees  from  a  tree,  always,  if  possible,  see  that  you 
hare  the 'queen.  She  is  easily  recognised  by  her  size.  When  you  have  once 
seen  a  queen  bee  you  will  soon  learn  to  pick  her  out.  Should  you  be  so 
fortunate  as  to  see  her,  take  her  up  by  the  wing  or  the  shoulders  (she  will 
not  sting  you)  and  nut  her  into  the  box  with  a  few  workers.  The  other  bees 
will  soon  find  out  wnere  she  is,  and  follow  on  like  a  flock  of  sheep. 

Perhaps  you  may  have  bees  that  are  already  hived  in  a  gin  case  or  other 
makeshift  box  that  you  wish  to  transfer  to  a  bar-frame  luve.  This  is  the 
way  it  is  done  : — Choose  a  bright  warm  day,  blow  a  puff  or  two  of  smoke 
into  the  hive  you  wish  to  transfer,  and  take  it  to  a  shady  place,  sa^  under  a 
tree,  some  little  distance  from  the  site  it  occupied.  Turn  it  upside  down. 
On  the  open  side  of  the  box,  and  immediately  over  the  comb  where  the  most 
bees  are  congregated,  place  the  open  end  of  a  smaller  box,  %  e,,  opening  to 
opening,  with  about  a  third  of  one  side  removed ;  this  is  for  the  purpose  of 
watching  the  bees  ascend.  It  is  not  necessary  to  close  the  open  end  of  the 
box  containing  the  bees  so  that  the  bees  cannot  escape ;  there  will  be  no 
danger  of  the  bees  rising  on  the  wing.  When  the  boxes  are  in  position, 
drum  the  sides  of  the  box  containing  the  bees ;  in  a  very  few  minutes  they 
will  be  seen  marching  into  the  upper  box.  Place  them  in  their  new  home 
in  the  manner  before  stated.  Be  sure  to  place  the  bar-frame  hive  on  the 
Bite  occupied  by  the  one  you  transferred. 
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Fig.  1.— Be«-brush. 


¥\g.  2.  —Bee-brush. 


A  bar-frame  hive  must  be  placed  perfectly  level  so  that  the  frames  will 
hang  truly  plumb.  If  a  large  number  of  bees  are  to  be  kept,  place  the  hWee 
about  6  feet  apart  in  the  row,  or  12  feet  between  the  rows.  These  distanoei 
are  not  imperative,  but  bees  so  located  are  more  easily  manipulated. 

Bar-frame  hives,  bar-frames,  and  bar-frame  block  have  been  described, 
and  the  measurements  of  the  various  patterns  have  been  given  in  the  late 
numbers  of  the  Agricultural  Gazette.     [See  illustrations,  p.         .] 

If  you  desire  to  make  your  own  (these  things  can  be  bought  very  cheaply 
from  dealers  in  bee  materials)  you 
will  find  ample  instructions  there 
^ven    to   construct    very    useful 
hives,  &c. 

The  bee-hrush  is  used  for  the 
purpose  of  removing  the  bees  from 
the  comb  when  you  wish  to  have 
the  comb  entirely  free  from  occu- 
pants. A.  bunch  of  leaves,  especi- 
ally fern  fronds,  makes  a  very  good 
one.  With  it  brush  the  bees 
lightly  from  the  comb  back  into 
the  hive.  For  the  purposes  of 
observation  enough  of  them  can 
be  removed  by  holding  the  frame 
of  comb  over  the  hive  and  giving  it 
a  sudden  jerk. 

Carpenters*  bench  tools,  not  a 
complete  set,  will  be  necessary  only 
in  the  case  when  you  prefer  to  make  all  the  woodwork  "  on  the  premises.** 
Foundation  Comb, — This  can  bo  bought  from  dealers  at  from  Is.  9d.  to  2s. 
per  fc.  There  is  what  is  termed  brush  foundation.  With  a  little  practice 
this  can  be  home  made.  To  do  so  it  will  be  necessary  to  obtain  from  a 
dealer  a  plaster  cast.  Briefly,  this  is  the  way  to  produce  it  from  the  cast : 
Soak  the  cast  in  soap-suds  for  a  few  minutes  before  using.  Have  a  glue  pot 
or  other  vessel  containing  molten  wax,  which  should  be  kept  at  almost  boiling 

point.  A  fair  sized  paint  brush 
with  the  bristles  not  too  long 
should  be  kept  in  the  wax  during 
the  time  it  is  melting.  With 
this  brush,  paint  the  molten  wax 
over  the  plaster  slab  by  one  or 
two  rapid  strokes.  The  fewer 
the  strokes  made  with  the  brush 
the  neater  and  more  even  will 
be  the  foundation.  It  soon 
cools,  and  is  then  easily  peeled 
from  the  plaster  cast.  This 
brush  foundation  will  answer  very  well  as  a  substitute  for  mill-made. 

^^y^*.— There  are  gloves  made  expressly  for  the  handling  of  bees.  They 
are  seldom,  if  ever,  used  by  the  practical  bee-keeper.  Nevertheless,  timid 
beginners  may  be  excused  for  so  doing,  more  especially  if  they  are  ladies. 
Bees  can  sting  through  any  ordinary  wearing  glove.  Proper  bee  gloves  are 
made  of  india-rubber. 

B.oney  Extractor. — There  are  several  different  kinds  of  honey  extractors  in 
use,  both  two  and  four  frame.     Some  are  reversible,  i,e„  the  comb  can  be 


Fig.  3.— Foundation  Comb. 
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Fig.  4.— Honey  Extractor. 


reversed  without  removing  it  from  the  extractor.    It  will  not  be  necessary  to 
purchase  one  when  you  begin  bee-keeping.   They  are  rather  e-xpensive.    When 
you  have  fairly  started  in  the  industry  it  will  pay  to  buy  one.  Itemember,  every 
time  comb  is  destroyed  it  is  a  loss  of  profit. 
Wax  is  a  secretion  and  is  produced  from 
honey.     It  is  estimated  that  1  lb.  of  wax 
costs  the  bees  from  10  to  15  lb.  of  honey 
to  produce.     I  have  seen  some  very  service- 
able extractors  made  by  amateurs. 

The  Quilt. — This  is  a  piece  of  American 
leather  the  full  size  of  the  top  of  the  hive, 
and  is  placed  over  the  frames  next  to  the 
lid.  During  summer  the  enamelled  side 
should  be  placed  immediately  over  the 
frames,  but  m  winter  the  cloth  side  should 
occupy  that  position.  In  placing  it  between 
the  cover  of  the  hive  and  the  bees  it  has 
the  advantage  of  confining  the  bees  to  the 
hive  after  the  cover  has  been  removed  until 
they  have  been  subdued. 

The  Smoke  Bellows. — There  are  hot  and 
cold-blast   bellows.      In    the    first    named 

the  air  is  blown  through  the  fire  and  thus  becomes  heated.  Beginners 
unacquainted  with  this  fact  frequently  injure  some  of  their  bees  by  holding 
the  bellows  too  near  to  them.  A  bellows  on  the  hot- blast  principle  produces 
a  greater  volume  of  smoke,  and  therefore  more  readily  subdues  the  irritability 
of  the  bees,  but  too  frequently  sparks  of  fire  are  carried  with  the  smoke  into 
the  bees.  The  cold  blast  is  the  safer,  especially  in  the  hands  of  a  novice.  No 
bee-keeper  can  do  without  a  smoker.  The  smokers  in  the  market  are  the 
"  Boot "  and  the  "  Bingham,"  both  of  which  are  on  the  hot-blast  method.  As 
a  cold  blast,  the  "  Clark  "  has  had  a  good  innings,  but  is  rapidly  being  super- 
seded by  the  "  Pender."     This  is  also  a  cold  blast,  and  can  be  used  with  the 

greatest  safety  by  the  most 
inexperienced.  The  materials 
used  for  charging  the  smoker 
are  various — semi-decayed  wood 
chips,  and  saw-dust  from  the 
wood  heap,  discarded  cotton- 
waste,  old  bags,  cow  droppings, 
&c.;  anything  that  will  smoulder 
is  suitable.  The  last  named 
must  be  perfectly  dry,  and  has 
the  advantage  that  it  is  almost 
impossible  to  blow  it  into  flame. 

Swarm  Catcher. — This  is  a 
very  useful  appliance.  A  bag 
made  of  mosquito  net  and  sewn 
to  a  hoop  of  about  15  inches  in 
diameter  makes  a  very  good  one. 
It  should  be  fixed  to  the  end  of 
a  long,  light  pole,  and  at  right 
angles  to  it.  With  such  an  instrument  when  a  swarm  settles  on  a  tree  out 
of  ordinary  reach  they  can  be  secured  by  such  an  appliance  and  brought  to 
the  ground.     An  open  box,  the  remaining  sides  having  three  or  four  L-inch 


Fig.  5.— Tho  Smoke  Bellows. 
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Fig.  6.— The  Swmfm  Catcher. 


AUger  holes  pierced  in  them,  and  fixed  to  a  stand  of  about  10  feet  or  15  feet 
high,  in  the  form  of  a  tripod  is  a  first-rate  appliance  for  bees  to  settle  m, 

especially   if    a  dead    queen 
r*^p^\  be  fixed  within.     When  the 

.*-':I^'.i,,  swarm  is  on  the  wiiuj   this 

box,  stood  up  in  the  midst  of 
them,  is  almost  sure  to  at- 
tract them  to  settle  therein, 
and,  if  so,  it  will  save  a  deal 
of  trouble  in  following^  them. 
One  Found  Section*,  — 
These  can  be  bought  very 
cheaply.  They  are,  when 
nicely  and  evenly  filled,  very 
saleable.  There  is  not  so 
much  profit  in  producing  sec- 
tions as  there  is  in  extracted 
honey,  but  they  are  very  nice 
for  table  purposes. 

The  Uncapping  Knife, — 
These  are  required  only  when 
you  have  a  honey  extractor. 
A^  the  name  implies,  they  are 
used  for  the  purpose  of  re- 
moving the  caps  from  the 
honey  cells  before  placing  the 
frame  in  the  extractor.  For  uncapping  two  knives  should  be  employed. 
Theso  should  be   placed  in  a  tin  billy  of  hot  water,  or  some  other  such 

vessel,  and  used  alternately. 
The  water  can  be  kept 
hot  by  means  of  a  small 
lamp  placed  under  the  tin 
billy.  When  uncapping,  cut 
downwards.  This  will  cause 
the  cappings  to  fall  more 
readily. 

Bee  VeiU, — These  are  a 
great  protection  to  the  face 
whilst  working  among  the 
bees.  A  bag  made  with 
mosquito  net  and  open  at 
both  ends  is  the  usual  thing. 
A  broad-brimmed  hat,  with 
such  a  bag  sewn  to  its  edge, 
is  the  most  convenient.  Let  it  be  long  enough  to  come  well  over  tiie 
flhoulders.     It  will  be  found  difficult^to  see  through  the  ordinary  white 

netting  ;  therefore,  for  the 
face,  a  small  square  of  black 
Brussells  net  should  be  in- 
serted for  the  purpose  of 
Fig.  7.-The  Uncapping  Knife.  obtaining  a  clearer  vision  of 

the  work.     Some  veils  have 

Eauze  wire  fronts,  others  glass.    As  you  obtain  confidence,  the  veil  will 
e  discarded. 


Fig.  7.— One  Pound  Sections. 
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The  Solar  Wax  Extractor. — ^Thia  is  a  very  handy  thing — a  sort  of  save-all. 
A  shallow  box,  with  glass  lid,  is  the  thing  required.  A  con  vexed,  semicircular 
false  bottom,  made  of  bright  tin,  is 
fixed  within.  The  deepest  part 
should  not  be  more  than  6  inches 
from  the  glass.  One  end  of  the 
false  bottom  should  be  made  of 
gauze  wire  to  act  as  a  strainer,  the 
other  of  tin.  Hoom  should  be  left 
at  one  end  of  the  box  to  receive 
a  vessel  to  catch  the  wax  as  it  drips 
through  the  gauze  wire.  The  cover 
should  be  easily  removed.     Place         , 


Fig.  10. 


Fig.  0.— Sol&r  Wax  Extractor. 

the  box  at  an  angle  of  about  20  de- 
grees facing  the  sun.  All  pieces 
of  waste  comb  should  be  thrown 
into  it.  Always  keep  the  cover 
on,  night  and  day.  It  will  soon 
pay  for  itself.  Waste  bits  of  comb 
lying  about  encourages  the  bee 
moth. 
The  best  time  to  manipulate  bees  is  when  the  day  is  brightest.     The  best 

site  for  your  bees  will  be  the  most  convenient,  so  long  as  they  are  sheltered 

from  the  cold  winds  of  winter.     Put  the  hive  about  3  or  4  inches  from  the 

ground,  resting  on  bricks, 

with  a  platform  having  a 

gentle  slope  inclining  from 

the  alighting  board  to  the 

ground,  and    be   sure    to 

make  the  roof  water-proof. 

Bee-keeping  will  pay  if  it 

be  properly  looked  after, 

if  it  be  only  one  or  two 

hives  to  supply  honey  for 

your  own  table. 

The  following  (Figa.  10 

and  11)  are  diagrams  of  a 

simple  bar- frame  hive,  and 

show  the  ordinary  frames 

and  pound  section?. 

Full  particulars  as  to  the  construction  of  these  hives  are  given  in  articles 

reprinted  from  the  Agricultural  Gazette  in  pamphlet  form,  which  can  be  had 

free  on  application  to  the  Department. 

The  principal  diseases  of  bees  are  foul  brood  and  moth.     If  the  hives  are 

examined  occasionally  diseased  comb  or  moth  larve  can  be  removed  and 

destroyed.  

We  are  indebted  to  Messrs.  Hebblewhite  ib  Co.  for  the  loan  of  blocks  1  to  9. 


Fig.  11. 
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W.  S.  CAMPBELL. 


January. 
Vegetables. 

The  growing  of  vegetables  becomes  rather  difficult  during  tlie  hot  dry 
months  of  summer  in  those  parts  of  the  Colony  where  the  supplies  of  water 
are  insufficient  to  permit  of  the  watering  of  plants.  In  such  cases  the 
best  method  to  adopt  is  to  cultivate  the  surface  of  the  soil  between  the 
vegetables  as  frequently  as  possible,  no  matter  how  dry  and  dusty  the  soil 
may  be.  For  this  purpose  the  Planet  Jr.  hand-hoe  will  be  found  most 
effective,  but  if  this  cannot  be  obtained,  an  ordinary  hoe  or  a  good  well  set 
Dutch-hoe  will  answer  the  purpose,  but  the  work  cannot  be  carried  on 
perhaps  quite  so  speedily. 

A  heavy  mulch  of  farm-yard  manure  will  prevent  evaporation  and  serve  as 
useful  plant-food  as  well,  and  when  dug  into  the  soil  after  it  has  served  its 
purpose  as  a  mulch  will  prove  valuable,  not  only  as  plant-food,  but,  during 
its  process  of  rotting,  will  perform  important  work  in  making  the  soil  better 
adapted  for  plant  growth. 

Bean,  French  or  Kidney, — ^This  vegetable  may  be  sown  to  as  great  an 
extent  as  may  be  required.  The  best  plan  to  adopt  is  to  sow  a  row  or  two 
once  a  week,  or  perhaps  it  would  be  better  to  sow  a  row,  wait  until  the  plants 
have  come  up,  then  sow  another  row,  and  so  on.  The  ground  should  be  well 
dug  in  the  first  instance,  and  if  it  is  not  naturally  sufficiently  rich,  it 
should  be  heavily  manured  with  well-rotted  farm-yard  manure.  It  may  be 
as  well  to  state  that  if  the  so-called  chemical  or  artificial  manures  are  used, 
sulphate  of  ammonia,  nitrate  of  soda,  or  manures  known  as  nitrogenous  or 
ammoniacal  manures,  are  of  little  if  any  use  for  Erench  beans.  Lime, 
gypsum,  potash,  or  sulphate  of  lime  are  the  best  substances  to  apply,  but  it  is 
hardly  possible  to  do  better  than  use  plenty  oF  well-rotted  stable  or  farm- 
yard manure  for  any  vegetables  whatever.  This  is  always  safe,  and,  as  a 
rule,  most  effective. 

Beet,  Silver, — Sow  a  little  seed,  and  transplant  from  the  seed-bed  if  there 
are  any  plants  large  enough  to  move.  The  leaves  only  of  this  plant  are  used, 
and  they  make  a  very  palatable  dish,  if  they  are  properly  boiled. 

Cauliflower, — This  month  is  a  good  time  to  plant  out  cauliflowers  from  the 
seed-bed.  In  the  first  place,  prepare  some  ground  by  trenching  if  possible, 
or  deep  digging,  and  thoroughly  well  manuring,  mixing  in  the  manure  well. 
If  the  soil  is  dug  or  trenched  deep  the  roots  of  the  cauliflowers  can  descend 
to  a  considerable  depth  in  search  of  food,  and  are  not  likely  then  to  suffer  from 
dry  weather.  Select  good  strong  sturdy  plants  and  set  them  about  3  feet 
apart  each  way.  Do  not  break  or  injure  the  roots  more  than  can  be  avoided 
^en  raising  the  plants  from  the  seed-bed.  Sow  a  little  seed  for  future 
supplies  in  a  seed-bed  or  box  where  it  can  be  shaded  or  watered  easily. 
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Cabbage. — Sow^  a  little  seed  and  shade  and  water.  Put  out  a  few  young 
plants  in  well-manured  and  well-prepared  ground. 

Celery. — A  little  seed  mav'be  sown,  and  a  few  plants  put  out  in  well- 
manured  or  rich  ground.  This  vegetable  will  need  to  be  well  watered  and 
also  treated  to  occasional  supplies  of  liquid  manure. 

Carrot. — Sow  a  little  seed  in  drills,  taking  care  to  separate  the  seeds  well 
before  they  are  sown.  Thin  out  any  young  plants  that  may  be  coming  on, 
and  be  careful  to  keep  them  free  from  weeds. 

Kohl  rabi,  or  turnip-rooted  cabbage. — A  few  seeds  may  be  sown  in  a  seed* 
bed.  Seedlings  to  be  planted  out  later  on  when  they  are  large  enough  to 
move. 

Lettuce. — Instead  of  planting  out  from  the  se^d-bed  it  will  be  better,  at 
this  season  of  the  year,  to  sow  in  rows  in  a  richly  prepared  bed  in  the  garden 
and  thin  out  the  plants  to  about  9  inches  apart  when  they  come  up.  If 
lettuces  are  transplanted  just  now  they  are  very  apt  to  run  to  seed. 

Maize^  Sweet. — It  is  late  to  sow  seed,  unless  it  is  done  very  early  in  the 
month,  and  then  only  in  the  warmest  districts. 

Peas. — In  the  coolest  parts  of  the  Colony  a  few  rows  may  be  sown. 

Potatoes. — Prepare  a  bed  for  planting  by  deep  digging,  well  draining,  and 
heavily  manuring.  When  ready,  plant  some  variety  of  the  kidney  potato. 
Use  medium-sized  whole  tubers,  lor  they  will  probably  succeed  better  than 
large  ones  cut  into  two  or  more  pieces.  The  rows  should  be  from  2  ft.  6  in. 
to  3  feet  apart. 

Radish. — A  supply  of  this  vegetable,  if  young  and  tender,  is  always 
useful.  It  can  be  sown  during  every  month  of  the  year.  A  very  little  seed 
should  be  sown  at  a  time.  If  well  grown  the  tender  leaves  may  be  eaten  as 
well  as  the  root.  Make  the  ground  fine  and  manure  well  with  rotten  dung. 
Sow  in  little  rows,  thin  out,  and  keep  free  from  weeds. 

Red-beet, — Sow  a  row  or  two  of  this  useful  salad  vegetable  on  some  ground 
that  had  been  previously  heavily  manured  for  cabbage,  potato,  or  some  other 
crop.  The  seed  will  probably  take  a  long  time  to  come  up,  especially  if  the 
ground  is  dry.  If  it  be  thoroughly  soaked  in  wat«r  before  it  is  sown  and 
the  drills  in  which  it  is  sown  are  also  well  watered  it  will  come  up  much 
sooner  than  otherwise. 

Savoy. — Sow  a  little  seed.  This  is  one  of  the  best  of  the  cabbage  class, 
which  will  succeed  to  the  greatest  perfection  in  rather  cool  districts,  although 
it  may  be  grown  in  almost  any  part  of  the  Colony. 

Tomatoes. — In  most  gardens  there  should  be  good  supplies  of  ripe  fruit. 
Some  means  should  be  adopted  to  keep  the  branches  or  vines  from  lying  on 
the  ground  and  thus  rotting  the  fruit.  They  are  awkward  plants  to  tie  up  if 
allowed  to  attain  full  growth  before  the  tying  up  is  attempted.  The  work 
should  be  done  as  they  grow.  Bundles  of  sticks,  prunings  of  fruit-trees,  or 
dead  branches  of  trees  can  be  spread  under  the  plants,  and  this  will  answer 
in  a  rough  way  to  serve  the  purpose.  If  requirea,  young  plants  may  be  put 
out  to  keep  up  a  succession  of  i'ruit. 

The  month  of  January  is  generally  considered  to  be  an  *'  ofi  '*  month  for 
vegetables,  and  there  is  often  a  scarcity  if  the  weather  proves  dry ;  but, 
with  a  little  care  and  trouble,  if  a  ^ood  supply  of  water  is  available,  quite 
sufficient  may  be  raised  for  all  requirements. 

If  onions  are  ready  for  lifting  care  should  be  taken  to  do  the  work  without 
bruising  them,  and  after  they  are  raised  do  not,  on  any  account,  leave  them 
in  the  sun  to  dry,  or  else  they  may  not  keep  for  any  time. 

2f 
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Tbe  Flower  Gkirden. 

It  would  be  well  to  mark  with  strong,  sliort  stakes  the  places  where 
bulbs  are  growing,  for  thej  are  now  casting  their  leaves,  and  probably 
their  places  will  be  forgotten  and  the  bulbs  injured.  If  desired,  the 
bulbs  may  be  taken  up  and  stored  away  in  a  dry,  airy  shed  or  out- 
building until  required  later  on  for  planting.  But  there  is  no  necessity, 
really,  to  raise  the  bulbs  unless  to  divide  them.  Many  roses  will  cast  their 
leaves  about  this  time  of  year,  especially  if  the  weather  is  dry.  They  may 
be  pruned  back,  just  as  if  it  were  winter  or  early  spring,  and  the  plants 
will  produce  «^ood  flowers  in  the  autumn.  Many  of  the  tea-soented  yarieties 
of  roses  will  probably  bloom  well  during  the  month.  This  is  a  good  time 
for  budding  roses,  if  it  be  .desired  to  increase  the  stock  of  plants.  The  bark 
will  probably  **  rise  "  freely,  especially  after  rain.  They  are  the  most  useful 
class  of  plants  for  small  gardens.  The  best  flowering  plants  for  the  summer 
and  autumn  months  are  the  Bouvardias,  of  which  there  are  many  beautiful 
varieties.  Chrysanthemums  will  need  good  supplies  of  water,  and  also 
weak  liquid  manure.  The  plants  had  better  bo  well  mulched  with  farm- 
yard manure.  Dahlia  plants  should  be  tied  up  to  stakes  as  they  grow,  and 
they  will  need  plentiful  supplies  of  water  and  liquid  manure.  8mall  plants 
like  cowslips,  daisies,  or  polyanthus,  if  allowed  to  remain  in  the  garden  fully 
exposed  to  the  hot  sun,  will  very  likely  die.  They  had  better  be  watered, 
and  removed  to  a  cool,  shady  place  for  the  remainder  of  the  summer,  and  can 
be  replanted  in  their  old  situations  in  the  winter  or  early  spring. 

February. 
V«ffetables. 

Febbu^by  is  generally  about  the  hottest  and  driest  month  of  the  year  through- 
out the  Colony,  except  in  some  localities  on  the  coast,  where  there  is  frequently 
an  abundance  of  rain.  It  requires  much  perseverance,  doubtless,  in  the  dry 
places  to  raise  vegetables  of  any  kind,  especially  where  water  is  scarce. 
Constant  cultivation  with  the  hoe,  no  matter  how  dry  the  soil  seems  to  be, 
will  be  most  beneficial  to  the  plants.  One  great  secret  in  raising  vegetables 
in  dry  weather  is  having  the  ground  dug  deep  before  the  vegetables  are  planted 
or  sown.  When  it  has  been  dug  or  trenched  (say)  2  or  3  feet  deep,  the 
roots  of  the  yegetables  are  enabled  to  penetrate  to  a  great  distance  into  the 
soil,  and  obtain  moisture  below  the  surface. 

Liquid  manure,  which  can  be  made  from  the  dung  of  animals  soaked  in 
water,  is  of  great  value  for  vegetables,  but  should  not  be  used  over  strong, 
especially  if  it  has  fermented,  in  this  case  it  should  be  considerably  diluted 
with  water.  Experience  will  soon  show  the  best  strength  to  use  if  the  effecta 
of  various  applications  be  noted  carefully. 

Save  all  waste  water  from  the  house,  and  it  will  be  found  of  much  value 
when  the  water  supply  is  short.  If  liquid  manure  be  used  it  should  on  no 
account  be  poured  over  the  leaves  of  vegetables,  but  be  applied  to  their  roots 
only.  This  can  most  easily  be  done  by  drawing  away  the  soil,  or  rather  by 
making  a  little  shallow  furrow  or  trench,  into  which  the  manure  can  be 
poured,  and  when  it  has  soaked  into  the  ground  the  soil  should  be  covered 
over  again.  There  is  but  little  trouble  about  this  work,  which  can  be  effected 
very  quickly  witii  a  hoe. 

In  order  to  raise  a  sufficient  supply  of  vegetables  for  transplanting  later 
on,  a  good  many  different  kinds  of  seeds  must  be  sown,  and  some  trouble 
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should  be  taken  to  make  Buitable  seed-beds  or  to  prepare  boxes  or  seed-pans 
in  which  to  sow  the  seeds.  Some  stuff  for  shading  will  be  necessary.  On 
the  eoajst,  tea- tree  brush  is  about  as  useful  a  thing  as  could  be  obtained. 

Frerich  Beans. — These  may  be  sown  during  the  month  to  as  great  an 
extent  as  maybe  required.  The  best  kind  for  general  purposes  is  that 
known  as  Canadian  Wonder.  The  Butter  beans  are  good,  and  some  should 
be  sown. 

Beet^  Bed. — Sow  some  seed  in  rows.  Probably  one  row  will  be  sufficient 
at  a  time.  Select  rich  ground,  such  as  had  been  heavily  manured  for  some 
previous  crop.  Before  sowing  the  seed  make  a  shallow  drill — say  about  an 
inch  or  so  deep.  If  the  soil  has  been  made  quite  fine  a  drill  can  be  made 
with  the  forefinger.  Drop  the  seed  along  the  bottom  of  the  drill,  and  if  the 
soil  is  dry,  water  well  before  covering  up,  so  as  to  give  the  seed  a  thorough 
soaking,  and  then  cover  over  with  fine  soil,  and  press  it  down  with  the  back 
of  the  spade.  Always  use  a  line  to  mark  out  the  rows.  A  clothes  line  will 
serve  the  purpose  well,  and  will  last  for  a  long  time  if  taken  care  of.  Plants 
that  are  growing  should  be  thinned  to  about  9  inches  or  even  to  12  inches 
apart  in  the  rows.  If  the  young  beets  that  are  thinned  out  are  lifted  with  a 
little  care  they  may  be  planted  out  if  required. 

Beet,  Silver,  or  Spinach,  is  an  excellent  vegetable  to  grow.  Sow  a 
little  seed  in  rows,  and  afterwards  thin  out  the  seedlings  when  they  have 
attained  a  height  of  about  2  or  3  inches.  It  may,  perhaps,  be  more  convenient 
to  sow  in  a  seed-bed  and  afterwards  transplant  in  much  the  same  manner  as 
is  adopted  for  cabbages,  ^.  The  soil  for  this  plant  should  be  heavily 
manured  with  well-rotted,  rich  manure,  for  the  leaves,  and  not  the  root,  is 
the  part  used  as  a  vegetable.  The  rows  in  the  permanent  bed  should  be 
about  2  feet  apart,  and  the  plants  should  stand  about  2  feet  distant  from 
one  another. 

Borecole  or  Kale  is  best  suited  for  the  cool  parts  of  the  Colony.  It  belongs 
to  the  Brassica  or  cabbage  family.  The  seed  should  be  sown  in  seed-beds  or 
boxes,  and  the  seedlings  afterwards  transplanted.  The  soil  should  be  made 
rich  with  well-rotted  stable  manure.     Plant  in  rows  2  feet  apart  each  way. 

Broccoli  resembles  the  cauliflower,  and  might  easily  be  mistaken  for  it ; 
in  point  of  fact,  it  is  a  variety  which  takes  longer  to  arrive  at  maturity,  and 
there  are  other  differences  which  are  very  apparent  to  one  used  to  growing 
vegetables.     Seed  to  a  small  extent  may  be  sown  in  a  box  or  seed-bed. 

Brussels  Sprouts. — This  is  another  and  excellent  variety  of  the  cabbage, 
but  which  differs  in  a  most  marked  degree  from  that  vegetable.  The  stem  grows 
to  a  considerable  height,  and  bears  numbers  of  miniature  cabbac^s.  It  is  very 
suitable  for  cool  districts  and  should  be  grown  wherever  it  will  thrive,  for  it 
is  one  of  the  best  of  vegetables,  and  can  be  grown  as  easily  as  an  ordinary 
cabbage.  Seed  should  be  sown  in  a  box  or  seed  bed,  and  every  care  should 
be  taken  in  watering  and  shading  sufficiently.  When  the  plants  are  large 
enough  they  should  be  moved  to  well  dug  up  but  not  too  heavily  manured 
ground  that  has  been  prepared  for  them.  The  growth  should  not  be  too  rank, 
and  the  plants  must  not  be  forced,  or  else  the  young  sprouts  will  not  form 
well.  If  the  ground  is  naturally  rich  it  may,  perhaps,  be  as  well  not  to  apply 
manure.  However,  if  they  do  not  thrive,  manure  can  easily  be  applied  in  a 
liquid  form.  Plant  in  rows  about  2  feet  6  inches  apart.  The  plants  to  stand 
about  2  feet  from  each  other  in  the  rows. 

Oahhage. — Sow  seed,  in  as  great  a  quantity  as  may  be  needed,  in  a  seed- 
bed. Sow  thinly  in  little  rows,  about  2  inches  apart.  A  few  plants  may  be 
set  out  in  well-manured  ground,  from  time  to  time,  in  order  to  keep  up  a 
•accession. 
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Carrot. — Prepare  some  ground  by  digging  deep  and  fine,  and  by  well 
draining,  but  avoid  applying  manure  unless  absolutely  necessary,  and  ihssi 
take  care  that  it  is  old  and  thoroughly  rotten.  The  best  way  to  manage  is 
to  use  a  bed,  or  part  of  a  bed,  which  had  been  heavily  manured  for  some 
other  vegetable.  If  fresh  manure  is  used  the  roots  will,  in  all  probability, 
^become  forked,  and  of  bad  shape.  Sow  the  seed  in  drills,  which  should  be 
made  not  deeper  than  half  an  inch.  Cover  over  with  fine  soil,  and  firm  down 
with  the  back  of  a  spade.  The  seed  is  covered  with  little  hooks,  and  care 
should  be  taken  that  it  be  well  separated  before  sowing.  The  drills  should 
be  from  1  foot  to  18  inches  apart.  The  seed  will  take  a  good  while  to  come 
up,  and  as  the  plants  are  exceedingly  small  at  first  the  weeds  should  be 
looked  to  as  often  as  possible. 

Cauliflower, — Seed  of  this  favourite  vegetable  may  be  sown  largely  during 
the  month  in  a  seed>bed,  box,  or  pot,  in  the  same  way  that  cabbage  and  all 
others  of  the  same  family  are  sown.    The  seedlings,  when  large  enough  to 
move,  will  be  improved  by  being  planted  out  or  "  pricked  out'*  in  a  small  bed 
about  4  inches  apart,  where  they  can  develop  into  good,  strong,  young  plants 
for  transplanting.    The  distance  apart  the  plants  should  stand  will  depend 
on  the  richness  of  the  soil.     The  better  the  soil  the  wider  apart  the 
cauliflowers  should  be  planted.    The  distance  may  vary  from  about  2  feet  or 
2  feet  6  inches  to  3  feet.    At  the  same  time,  it  should  be  kept  in  mind  that 
although  the  soil  may  be  poor,  and  but  little  manure  has  been  dug  into  it, 
the  plants  can  be  fed  by  liquid  manure,  and  made  to  grow  to  a  very  large 
size.     In  a  few  words,  the  distance  at  which  plants  should  stand  from  one 
another  will  depend,  in  a  great  measure,  on  the  quantity  and  quality  of 
plant-food  available. 

Celery, — Sow  a  pinch  of  seed  in  a  box  or  pot.  When  the  plants  come  up, 
and  are  large  enough  to  shift,  prick  them  out  in  a  small  bed,  where  they  can 
grow  strong  and  hardy. 

Endive  is  a  good  substitute  for  lettuce.  A  little  seed  may  be  sown  during 
the  month. 

Turnip^  White, — Seed  may  be  sown  in  drills,  in  well-manured  ground. 
When  the  plants  come  up,  thin  out  well. 

Turnip,  Swede.^  Sow  as  largely  as  necessaiy,  as  above. 

Potato. — An  effort  should  be  made  to  raise  a  good  supply  of  this  useful 
vegetable.  The  soil  should  be  well  drained,  well  woraed,  and  heavilv  manured 
with  the  droppings  of  farm  animals.  For  seed,  medium-sized  whole  potatoes 
are  to  be  preferred  to  large  ones  cut  into  sets.  The  rows  had  better  be  wide 
apart,  say  3  feet,  and  the  sets  put  in  about  I  foot  apart  in  the  rows.  Plant 
about  5  or  6  inches  deep.  If  it  is  necessary  to  use  cut  sets  take  care  that 
the  cut  sides  are  dry  before  planting. 

Peas. — If  the  weather  is  moist  a  few  rows  may  be  sown  in  the  cool 
districts.    The  dwarf  varieties  are  to  be  preferred  for  this  season  of  the  year. 

Badish, — Sow  a  few  rows  occasionally  during  the  month.  Use  well-rotted 
manure,  and  water  occasionally  if  the  weather  is  very  dry. 

Flowers. 

Although  February  is  a  very  hot  month,  and  flowers  will  suffer  considerably 
unless  they  obtain  all  the  moisture  they  need,  the  cooler  weather,  known  as  the 
autumn,  wi  11  set  in  towards  the  end  of  March.  Now,  the  autumn  is  the  very  best 
time  of  year  in  which  a  great  deal  of  important  gardening  work  can  be  done. 
It  is  the  best  time  in  which  to  plant  out  evergreens — tibat  is,  those  plants 
which  do  not  shed  their  leaves  during  the  winter.   To  this  class  of  plants  belong 
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camellias,  most  of  the  azaleas,  rhododendrons,  palms,  most  of  the  pines,  and 
yariouB  other  garden-plants  ;  therefore  it  would  be  advisable  to  get  readj 
any  ground,  without  delay,  that  it  is  intended  shall  be  made  into  a  garden. 
It  would  be  as  well,  also,  to  get  ready  some  place  where  seeds  of  hardy 
annuals  and  other  plants  can  be  sown  and  protected ;  for  if  the  plants  are 
raised  in  the  autumn,  and  planted  out  when  they  are  large  enough,  they  will 
produce  flowers  very  early  in  the  spring.  It  is  much  better  to  plant  out 
everything  possible  in  the  autumn  than  in  the  spring.  If  preferred,  the 
seeds  of  annuals  can  be  sown  in  the  garden  where  the  plants  are  to  remain, 
but  tbe  chances  are  that  the  best  results  will  be  obtained  by  sowing  in  a 
seed-bed,  box,  old  kerosene-tin,  or  something  of  that  sort,  and  afterwards 
transplanting  tbe  seedlings. 

Chrysanthemums  will  need  looking  after,  and  watering  if  the  weather  10 
dry,  and  grubs  and  caterpillars  should  be  looked  for  every  day  and  removed. 
If  black  aphis  appear  on  the  ends  of  the  tender  shoots,  and  between  and 
amongst  the  leaves,  dust  them  well  with  tobacco  powder,  insect  powder, 
or  spray  with  resin  and  soda  mixture,  or  even,  where  these  things  cannot  be 
easily  obtained,  witb  starch  and  water,  or  with  soot  and  water.  Soot-water 
is  a  good  manure  for  chrysanthemums,  but  not  easy  to  make  unless  you  know 
how.  Collect  a  good  lot  of  soot  and  put  it  in  a  sugar-bag,  or  something  of 
that  kind,  and  then  let  this  soak  in  a  tub  of  water.  When  tbe  water  becomes 
the  colour  of  strong  tea  it  is  ready  for  use. 

Dahlias  will  soon  begin  to  flower  well.  They,  too,  must  be  well  watered 
if  tbe  weather  is  very  hot  and  dry.  The  plants  should  be  secured  to 
supports  of  some  kind,  or  they  are  almost  sure  to  blow  down  and  perhaps 
break  off.  Bulbs,  such  as  daffodils,  may  be  taken  up  and  replanted  if  it  is 
necessary  to  thin  them  out.  This  is  a  very  good  time  to  plant  out  bulbs, 
especially  narcissus  of  kinds,  sparaiis,  tritonias,  ixias,  babianas,  and  other 
Cape  bulbs.  G-ladiolus  bulbs  also  mi,y  be  planted,  or  dug  up  and  replanted 
where  necessary. 

Mabch. 
Vegetables. 

The  weather  ia  likely  to  become  gradually  cooler,  and  a  sort  of  second  spring- 
will  take  place,  which  makes  the  autumn  one  of  the  most  pleasant  seasons 
of  the  year.  Clear  up  all  rubbish,  weeds,  useless  vegetables,  and  so  on,  and 
heap  them  together  to  rot,  and  they  will  become  most  useful  manure  when 
they  have  decayed  away.  Whenever  this  rubbish  stinks  or  becomes  offensive, 
throw  a  few  spadesf ul  of  dry  soil  completely  over  it  from  time  to  time,  and 
it  will  prevent  all  disagreeable  odours  from  arising. 

Every  opportunity  for  preparing  new  ground  should  now  be  taken,  and 
any  ground  that  has  been  under  crop  for  a  long  time  could  be  much  improved 
by  trenching  2  feet  deep  at  least,  and  by  draining.  If  it  had  been  trenched, 
it  will  do  it  all  the  good  in  the  world  to  retrench.  It  may  be  mentioned 
that  land  that  is  trenched,  and  not  well  drained,  is  very  liable  to  **ruii 
together  "  again — that  is,  to  become  hard  below  the  surface.  There  is  perhapa 
no  more  important  operation,  either  in  agriculture  or  horticulture,  thail 
draining ;  but  unfortunately  for  those  who  neglect  it,  is  but  seldom  properly 
attended  to.  When  trenching  or  deep  digging  is  being  done,  it  would  be 
wise  to  mix  some  good  manure  with  the  soil — not  merely  witb  the  surface 
soil,  but  the  whole  depth. 

Asparagus. — It  would  be  advisable  to  get  a  bed  ready  for  some  plants  as 
soon  as  tbis  can  be  done.     The  ground  should  be  trenched  18  inches  or 
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2  feet  deep,  some  maiiuro  being  weU  mixed  up  with  the  snrfaee  soil  as  it  is 
being  dug.  It  is  not  necessary  to  make  a  very  large  bed,  for  a  few  plants 
even  will  give  an  occasional  dish,  if  the  plants  are  looked  after ;  and  if  the 
soil  happens  naturally  to  suit  them  the  supply  will  be  considerable.  When 
the  ground  has  been  dug  up  the  surface  should  be  left  as  rough  as  possible 
until  the  time  comes  for  planting  in  the  very  early  spring.  Asparagus  likes 
a  rich  sandy  deep  soil,  but  it  will  grow  fairly  well  in  almost  any  kind  of  soil 
that  has  been  well  prepared.  It  is  a  native  of  the  sea-coaat  of  Europe,  and 
has  been  in  cultivation  from  remote  times  and  long  before  the  Christian  era. 
It  is  found  growing  wild  in  the  sandy  interior  of  Ilussia,  far  away  from  the 
sea-coast,  but  probably  the  soil  there  is  saline.  It  should  grow  well  in  the 
inland  parts  of  this  Colony  where  the  saltbush  grows,  and  it  will  probably 
succeed  splendidly  where  it  could  be  irrigated  by  the  water  from  artesian  bores. 
At  the  present  time  nothing  need  be  done  beyond  preparing  the  ground. 
:  Bean^  French  or  Ki&ney. — In  the  warm  districts  of  the  Colony  a  few  rows 
should  be  sown,  if  the  soU  is  not  very  dry.  It  will  probably  be  too  late  to 
sow  in  the  cold  districts,  for  the  plant  cannot  stand  frost.  Plants  that  have 
ceased  to  bear  should  be  pulled  up  to  make  room  for  some  other  kind  of 
vegetable.  Old  withered  pLints  of  beans  or  peas  when  allowed  to  remain 
give  the  vegetable  garden  a  most  miserable  neglected  appearance,  besides 
taking  up  space  that  might  be  producing  something  useful.  Every  grower 
of  vegetables  should  strive  to  keep  his  garden  tidy  and  make  it  worth 
looking  at.  If  this  be  done  the  place  will  become  more  and  more  interesting 
and  profitable. 

Beany  Broad, — The  soil  best  suited  to  this  vegetable  is  a  heavy  clay  loam, 
although  it  will  grow  and  bear  well  in  almost  any  kind  of  soil.  It  would 
not  be  advisable  to  sow  to  any  great  extent  during  the  present  month.  Dig 
the  ground  well,  and  if  it  is  poor  apply  plenty  of  horse  or  cow  dung,  and 
if  this  has  been  well  rotted,  all  the  better.  If  artificial  manure  is  used,  apply 
little  or  no  sulphate  of  ammonia  or  nitrate  of  soda.  Use  bone-dust  or 
superphosphate  of  lime  and  potash.  Sow  in  rows  from  2  feet  to  3  feet  apart, 
according  to  the  variety,  for  the  dwarf-growing  kinds  may  be  sown  closer 
together  than  the  tall.  The  seed  should  be  sown  about  4  or  5  inches  apart 
in  the  rows. 

Beet,  Red, — Sow  a  row  or  two  of  this  useful  vegetable.  Thin  out  well  any 
plants  that  are  coming  up  from  previous  sowings. 

'  Beet^  Silver, — Sow  a  little  seed  in  ground  that  has  been  well  manured — 
that  is,  if  the  soil  is  not  naturally  sufficiently  rich  without  it,  which  is 
seldom  the  case. 

Borecole  or  Kale, — It  is  doubtful  whether  this  vegetable  is  worth  troubling 
about  when  there  are  so  many  other  kinds  of  the  cabbage  family  can  so 
easily  be  grown  in  the  Colony.  It  will  succeed  best  in  the  coolest  districts. 
Seed  may  be  sown  in  beds  or  boxes  like  cabbage,  and  the  seedlings  after- 
wards transplanted.  It  prefers  a  rather  stiff  soil,  but  maybe  grown  success- 
fully in  almost  any  garden. 

Broccoli. — Seed"  may  be  sown  in  the  same  way  as  cabbage  seed,  and  the 
seedlings  afterwards'  transplanted,  bearing  in  mind  the  rule  that  the  richer 
the  soil  the  wider  apart  the  plants.  Plants  available  from  previous  sowing 
may  be  planted  out. 

Cahhage^  Brussels  Sprouts^  Cauliflower^  and  Savoy  may  be  planted  out  if 
well-grown  seedlings  are  available.  Seed  also  may  be  sown,  and  care 
should  be  taken  not  to  sow  it  too  thick  in  the  drills. 

Celery, — Sow  a  pinch  or  so  of  seed  in  order  to  have  plants  available  when 
required.     It  should  be  remembered  that  celery  requires  a  great  deal  of 
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moisture  during  its  growth,  for  its  native  localities  are  wet  and  manhj 
places.  Plant  out  a  few  well-grown  seedlings  in  well-manured  ground. 
Make  shallow  trenches  so  that  water  and  liquid  manure  when  applied  will 
not  run  to  waste.  It  maj  be  mentioned  that  although  the  plant  requires 
plenty  of  water  during  its  growth,  it  may  be  possible  to  over-water,  whereby 
the  result  is  a  loss  of  flayour.  The  proper  quantity  to  apply  can  only  be 
learned  by  experience,  and  anyone  who  will  take  an  interest  in  the  gardening 
work  will  soon  learn.  The  best  manure  to  use  for  celery  is  the  droppings  of 
farm  animals,  mixed  well  with  the  soil  when  the  ground  is  being  prepared. 
If  anyone  wishes  to  try  the  common  old  method  of  growing  and  blanching 
this  plant  he  should  dig  out  trenches  12  inches  deep  or  more  and  about  16 
inches  wide,  the  soil  taken  out  oE  the  trench  to  be  spread  along  the  top  of 
the  bank.  At  the  bottom  of  the  trench  dig  in  a  good  supply  of  manure  and 
plant  strong  stocky  young  seedlings  9  inches  apart  in  the  middle  of  the 
trench.  The  seedlings  should  be  moved  from  the  seed-bed  with  care,  and 
the  roots  injured  as  little  as  can  be  avoided.  When  the  plants  have  attained 
a  good  growth  they  can  be  earthed  up  so  as  to  make  the  stalks  white,  or 
*^  blanched,"  the  ordinary  term  used.  The  soil  must  not  be  allowed  to 
drop  into  the  centre  of  the  leaves,  or  they  will  probably  decay  or  become 
injured  and  unfit  for  use.  Some  gardeners  use  paper  round  the  stalks ;  but 
this  is  unnecessary  if  the  stalks  are  held  together,  and  care  is  taken  when 
earthing-up  is  done. 

Cress  and  Mustard, — Sow  a  little  seed  every  now  and  then  in  a  small, 
well-manured  piece  of  ground.  The  plants  will  need  water  frequently  when 
they  come  up,  and  also  subsequently. 

Endive, — Seed  may  be  sown  in  a  seed-bed  or  in  boxes,  and  when  the 
seedlings  have  grown  large  enough  to  handle  they  may  be  transplanted. 
This  plant  is  best  suited  to  a  warm  climate.  Plant  out  about  1  foot  or  15 
inches  apart.  When  the  plants  are  pretty  well  full  grown  the  leaves  should 
be  tied  together  so  that  the  inner  ones  may  become  white  and  tender. 

Herbs, — Seeds  of  all  kinds  may  be  sown.  These  useful  plants  should  not 
be  forgotten.  Sow  in  pots,  boxes,  or  seed-beds,  and  afterwards  transplant. 
Parsley  should  be  transplanted  whilst  it  is  very  young,  for  it  soon  sends  out 
a  long  tap-root,  which  had  better  not  be  broken. 

Lettuce. — Sow  seed  in  the  seed-bed  for  future  planting  out.  If  any  strong 
young  lettuces  are  to  be  had  plant  them  out  in  rich,  well-dug  ground.  It  is 
very  often  the  custom  to  sow  lettuce  seed,  at  this  season  of  the  year,  in  rows 
where  the  plants  are  to  grow,  and  not  transplant,  because  transplanted 
lettuces  are  very  likelv  to  run  quickly  to  seed. 

Leek. — This  time  oi  year  is  about  the  best  season  to  sow  seed  largely  of 
leeks.  Prepare  a  seed-bed  and  sow  in  rows.  When  the  plants  are  about  6 
or  8  inches  in  height  they  may  be  transplanted  to  a  bed  made  exceedingly 
rich  with  good  farm-yard  manure.  Make  shallow  trenches  and  plant  in  rows 
about  18  inches  apart,  the  leeks  to  stand  about  9  inches  from  each  other. 
Water  and  liquid  manure  wUl  be  needed  often  i£  it  is  desired  to  grow  the 
best  of  plants. 

Peas, — In  cool,  moist  climates  sow  a  few  rows  of  this  excellent  vegetable. 
Prepare  the  ground  well,  and,  if  it  is  poor,  apply  a  good  deal  of  farm-yard 
manure. 

^Radish, — Sow  a  little  seed  occasionally  to  keep  up  a  supply. 

Sea  Kale, — Sow  a  little  seed  in  a  seed-bed  ana  afterwards  transplant  the 
seedlings,  just  as  cabbages  are  planted,  to  well-manured,  deeply-prepared 
ground ;  when  the  plants  attain  a  good  size  they  need  to  be  covered  and 
blanched,  and  for  this  purpose  specud  kinds  of  pots  are  made,  but  dead 
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leaves,  manures  with  plenty  of  straw,  boxes,  or  something  to  keep  the  light 
away  from  the  plants,  will  answer. 

Spinach, — Sow  seed  in  drills  in  rich,  rather  moist,  but  well-drained  soil. 
Let  the  drills  be  about  18  inches  apart,  and  when  the  seedlings  appear,  thin 
them  out  well.    This  is  a  very  good  vegetable  and  well  worth  growing. 

Shallots  and  Garlic, — Plant  out  in  drills  about  1  foot  apart  as  much  of 
this  useful  vegetable  as  is  likely  to  be  required.  The  bulbs  or  cloves  can  be 
purchased  from  any  seedsman.  Dig  the  ground  deep  and  manure  it  well. 
When  planting  just  press  the  bulb  firmly  into  the  soil.  Keep  the  plants 
free  from  weeds  as  they  grow.  Garlic  may  be  planted  out  in  tne  same  way 
as  the  above,  taking  care  to  divide  the  bulbs. 

Flowers. 

March  is  a  good  time  of  the  year  to  plant  out  many  kinds  of  bulbs,  and  no 
one  should  be  without  dafFodills,  crocuses,  snowdrops,  sparaxis,  ixias,  hya- 
cinths, &c.     These  may  all  be  planted,  and  the  earlier  the  better — that  is,  if 
the  soil  has  been  prepared  for  them.     They  can  b^  planted  singly,  in  clumps, 
or  in  rows,  or  in  any  way  in  which  you  please  or  circumstances  may  require. 
Dafibdils,  hyacinths,  tulips,  crocuses,  snowdrops  and  snowflakes  will  come 
to  the  greatest  perfection  in  the  cool  climates  in  this  Colony,  but  they  will 
give  great  satisfaction  almost  everywhere.     After  planting,  spread  a  mulch 
of  cow  or  horse  duDg  over  them.     The  depths  for  planting  should  vary  with 
size  and  variety— the  largest  from  8  to  4  inches,  and  the  smaDest  about  an 
inch.     It  would  be  advisable  to  have  the  ground  properly  drained,  for  bulbs 
will  not  succeed  in  ground  too  wet.     All  the  charming  little  flowers— daisies, 
cowslips,  primroses,  polyanthuses,  auriculas,  pansies,  and  so  on — may  be 
planted  during  the  latter  part  of  the  month.      Violets,  too,  should  not 
DO  forgotten,  and  they,  especially  the  double  varieties,  come  to  the  greatest 
perfection  in  our  coolest  climates,  although  the  singles  succeed  fairly  well 
almost  anywhere,  if  there  is  sufficient  moisture  for  them.     Sow  some  seeds 
of  ten-week  stocks  in  a  bed,  or  in  boxes,  for  transplanting  when  the  seedlings 
are  large  enough  to  move.     The  plants  will  flower  in  the  spring.     All  sorts 
of  hardy  annuals  and  perennials  may  be  sown  either  in  the  garden  where 
they  are  to  flower  or  in  boxes  or  pots.    It  will  probably  be  the  best  way  to 
BOW  in  boxes  or  pots,  and  afterwards  transplant,  because  seedlings  in  the 
garden  whilst  very  young  and  tender  are  so  liable  to  injury  from  insects  aad 
other  causes.     As  numbers  of  the  readers  of  these  directions  may  be  new  to 
flower-gardening,  and  the  names  are  not  familiar,  they  are  advised  to  obtain 
seeds  of  some  or  all  of  the  following : — Anagallis  grandiflora,  or  Pimpernel ; 
Anchusa  capensis,  hardy  perennial ;  Anterrhinum,  or  Snapdragon  of  varie- 
ties, hardy  perennials ;  Aquilegea,  or  Columbine,  of  various  kinds,  hardy 
perennials  ;  Asperula  odorata,  or  Woodruff,  a  very  old  English  flower,  hardy 
perennial ;  Auriculas  of  varieties,  hardy  annual ;  Campanulas  of  varie^, 
hardy  perennial ;  Candy  turf  t  of  varieties ;    Coreopsis   of  varieties,   hardy 
annuals ;  carnations  of  varieties,  hardy  perennials ;  Centaurea  of  varieties, 
hardy  annuals ;  Annual  Chrysanthemums  of  varieties,  Clarkia  of  varieties, 
hardy  annuals  ;  Cosmos  of  varieties,  hardy  annuals ;  Coreopsis  of  varieties, 
especially  Grandiflora,  hardy  biennial ;  Dianthus  Heddewigii ;  Delphinium, 
or  Larkspur,  of  varieties ;    Digitalis,  or  Foxglove ;  Eschscholtzia,   hardy 
perennial,  of  varieties  ;    Ereesia  bulb,  but  easily  raised  from  seed,    will 
flower  the  first  season ;    Hedysarum  coronarium,   French    Honeysuckle, 
hardy  perennial  ;    Gaillardia  of  varieties  ;    Godetia  of    varieties,  hardy 
annuals,    extremely  pretty  free    fiowering    plants  ;    Senecio    elegans,  or 
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Jaoobia,  hardy  annuals ;  Everlasting  Pea ;  Sweet  Pea  of  varieties  ; 
.  Lobelia  of  varieties,  hardy  annuals ;  Perennial  Lobelia,  Cardinalis ;  Linum 
^nrandiflorum  rubrum,  nigella  hispanica,  or  Love  in  a  Mist,  hardy  annual ; 
Lupines  of  varieties,  hardy  annuals ;  French  and  African  Marigolds ;  Migno- 
nette, hardy  annual ;  Nemophila,  hardy  annual ;  Nasturtium  of  varieties ; 
Pansies,  of  varieties,  hardy  annuals ;  Penstemon  of  varieties,  hardy  peren- 
nials ;  Phlox  Drummondii  of  varieties,  some  of  the  prettiest  of  annuals ; 
Poppies  of  varieties,  hardy  annuals  ;  Perennial  Poppies ;  Polyanthus,  hardy 
perennial;  Scabious  of  varieties,  hardy  perennial;  Sweet  Sultan,  hardy 
annual ;  Sweet  William ;  and  Wallflower. 

The  seeds  should  be  sown  with  care  on  a  finely-prepared  surface  of  soil 
which  has  been  made  fine  as  well  as  level.  Sow  very  thin  and  barely  cover 
with  soil.  Keep  moist,  but  not  too  damp.  When  strong  enough  plant  in 
the  garden. 

Cuttings  of  races,  pelargonians,  fuchsias,  geraniums,  verbenas,  and  many 
other  plants  will  strike  easily  this  month.  Shade  well  after  planting,  and 
keep  them  moist,  but  not  too  damp. 

April. 
Vegetables. 

Cool  weather  generally  sets  in  during  the  latter  part  of  April,  and  we 
frequently  have  a  good  deal  of  rain  ;  but  as  long  as  it  is  fine  it  would  be 
advisable  to  dig  up  new  ground,  so  as  to  be  prepared  for  any  planting  or 
sowing  that  may  be  necessary.  Keep  the  garden  quite  free  from  weeds, 
and  take  away  all  old  and  useless  vegetables  and  remains  of  vegetables  to 
a  rubbish-heap,  where  they  can  rot  and  become  useful  manure  for  the  garden. 
If  it  is  thought  preferable  to  burn  them,  carefully  preserve  the  ashes  for 
spreading  over  and  digging  into  the  ground. 

JBeans^  Broad. — ^This  vegetable  may  be  sown  largely  from  time  to  time 
during  the  month.  Johnson's  Wonderful  and  Broad  Windsor  are  both 
excellent  varieties.  The  dwarf  Pan  Bean  is  a  good  variety,  very  suitable 
for  small  gardens.     The  rows  of  this  should  be  about  1  foot  apart. 

JSeanSy  French  or  Kidney. — Will  only  succeed  in  the  warmest  parts  of  the 
Colony,  where  frosts  are  not  likely  to  attack  them. 

Beet^  Bed  and  Silver, — Thin  out  well  the  plants  which  are  coming  up,  and 
keep  the  rows  free  from  weeds.  It  is  not  advisable  to  sow  any  more  seed  at 
present. 

Borecole  or  Kale, — A  very  small  quantity  of  seed  may  be  sown.  This  is 
a  vegetable  hardly  woi*th  the  growing,  for  good  cabbages  are  infinitely 
superior. 

Brussels  Sprouts,  which  is  a  sort  of  cabbage,  is  one  of  the  best,  if  not  the 
best,  of  that  class.  A  little  seed  may  be  sown,  and  if  any  young  plants  are 
obtainable  they  should  be  planted  out  about  2  feet  apart  each  way. 

Cahhage, — Sow  seed  as  largely  as  may  be  thought  necessary.  Plant  out, 
also,  any  young  cabbages  that  may  be  available.  They  should  not  be  pulled 
out  of  the  seed  bed,  but  taken  up  carefully,  without  breaking  more  roots 
than  can  be  avoided.  The  Early  Jersey  Wakefield  and  Early  Dwarf  York 
are  both  ^ood  small  varieties.  The  Sugar-loaf  is  also  a  good  kind.  Every 
garden  should  have  a  few  plants  of  the  red  cabbage,  which  comes  in  very 
useful  for  pickling.  If  not  required  for  that  purpose,  it  may  be  eaten  in 
the  ordinary  way.  It  should  be  noted  that  cabbages  are  greedy  feeders,  and 
need  rich  soil  and  abundance  of  manure. 
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Cauliflower. — Sow  a  little  seed,  and  plant  out  from  the  seed-bed  any  strong 
plants  that  are  large  enough  to  handle.  This  yesetable  should  be  grown 
largely,  fur  it  is  well  liked  by  almost  ereryone.  The  ground  needs  to  be 
weD  manured,  as  for  cabbage. 

Oarrot — Seed  may  be  sown  largely.  Make  the  rows  about  1  foot  apart, 
and  take  care  not  to  bury  the  seed  more  than  half  an  inch  deep.  Be  careful 
to  weed  frequently,  for  the  seed  takes  a  considerable  time  to  come  up,  and 
when  it  does  the  plants  are  very  fine  and  tender,  and  easily  destroyed  by 
weeds.  Manure  had  better  not  be  applied,  unless  it  is  old  and  very  rotten, 
as  it  induces  the  carrots  to  become  forked  and  quite  spoiled  in  appearance. 
Early  Shorthorn  and  Improved  Intermediate  are  good  varieties  to  sow  at  the 
present  time. 

Celery. — Plant  out  a  few  seedlings  into  very  well  manured  ground,  if  any 
are  avaUable. 

Endive. — If  plants  are  available,  they  may  be  planted  out  largely.  It  is  a 
most  useful  substitute  for  lettuce  when  that  cannot  be  grown.  A  little  seed 
may  be  sown. 

Leek. — Seed  may  be  sown  largely,  and  any  plants  from  previous  sowings 
that  are  large  enough,  say  about  6  inches  in  height,  may  be  planted  out. 
The  soil  should  be  heavily  manured. 

Lettuce. — Sow  seed  largely,  and  plant  out  any  young  lettuces  that  are 
suitable  and  of  sufficient  size  to  handle.  The  roots  shoidd  not  be  broken, 
if  possible,  when  raising  the  plants  from  the  seed-bed. 

Onion, — Opportunity  should  be  taken  now  to  sow  a  quantity  of  seed. 
Sandy  loam  is  the  most  suitable  soil  for  the  plant.  Well-rotted  manure 
should  be  applied  in  quantity,  the  land  well  drained,  and  the  surface  kept 
somewhat  raised  and  made  clean  and  fine  for  the  seed.  The  beds  should  be 
narrow,  so  that  they  can  be  easily  weeded.  It  must  be  kept  in  mind  that 
weeds  have  a  most  damaging  effect  on  young  onion  plants,  and  should  never 
be  allowed  to  grow  and  attain  any  size.  The  seed  should  be  sown  in  drills, 
which  should  be  about  I  foot  apart.  Care  mast  be  taken  not  to  bury  the 
eeed  deep — indeed,  it  should  be  little  more  than  pressed  into  the  soil.  Sow 
thin,  unless  small  onions  are  required. 

Parsleij. — Sow  a  small  quantity  of  seed,  in  order  to  keep  up  a  supply  of 
plants. 

Parsnip. — Sow  a  few  short  rows.  The  ground  should  be  dug  deep,  as  the 
roots  will  extend  to  a  great  depth  if  the  soil  is  free  and  open. 

jPeas. — ^Take  the  opportunity  to  sow  largely  of  this  general  favourite  in 
rows  about  3  feet  apart.  Cover  the  seed  with  soil  to  a  not  greater  depth  than 
3  inches.  The  peas  should  be  sown  in  the  drills  about  3  inches  apart.  Por 
manure,  use  well-rotted  droppings  from  farm  animals.  Lime,  especially 
sulphate  of  lime  or  gypsum,  will  be  found  useful.  Potash  and  superphosphate 
of  lime  are  good  manures  to  use. 

Badish. — Keep  on  sowing  a  very  little  seed  from  time  to  time,  and  root 
out  all  old  tough  plants.    Use  plenty  of  well-rotted  manure. 

Spinach. — A  little  seed  may  be  sown  occasionally  during  the  month.  Sow 
in  rows  about  18  inches  apart,  and  thin  out  the  young  plants  well  when  they 
come  up.     Use  well-rotted  manure  freely. 

Shallots, — Plant  out  a  few  bulbs,  but  do  not  set  them  deep  in  the  ground. 
They  should  stand  about  a  foot  or  so  apart  each  way.  Wnaterer  distance 
you  may  think  best  keep  to  it,  or  else  everything  will  have  a  most  unsatiB- 
factory  appearance,  and  be  awkward  to  work.  A  line  should  be  used  on 
every  occasion. 

Serbs. — Sow  a  little  seed  of  any  kind  it  may  be  wished  to  grow. 
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Flowers. 

The  greatest  favourite  amongBt  the  flowers  is,  beyond  all  doubt,  the  Eose, 
and  no  garden  can  be  complete  without  a  few  good  kinds.  There  are 
numerous  classes  of  Eoses,  some  well  defined,  others  difficult  to  define,  but, 
as  a  rule,  thej  can  be  fairly  well  distinguished.  The  classes  most  generally 
known  are  the  Hybrid  perpetual,  the  Tea-scented,  the  Hybrid  tea-scented,  the 
Bourbon,  the  Noisette,  the  Polyanthas,  the  Damask,  French  or  Gallica,  and 
the  Banksian.  Of  these  the  best  for  general  purposes  are  the  Tea  and  Hybrid 
tea-scented.  They  blossom  with  wonderful  profusion,  and  are  exceedingly 
beautiful.  In  most  parts  of  the  Colony  they  will  continue  in  bloom  for  the 
greater  part  of  the  year.  The  Hybrid  perpetuals  flower  chiefly  in  the  spring 
and  again  to  some  extent  in  the  autumn.  The  flowers  are  brilliant,  large, 
and  good,  and,  as  a  rule,  much  darker  flowers  can  be  obtained  amongst  them 
than  amongst  the  teas.  A  list  of  some  of  the  best  of  the  various  classes 
will  be  given  to  enable  any  one  to  give  an  order  to  a  nurseryman.  They 
will  cost  from  about  Is.  6d.  to  2b.  each.  Of  the  tea  and  hybrid-teas  some 
of  the  best  and  most  useful  are — Comtesse  de  la  Barthe,  Countess  of  Pem- 
broke, Climbing  Devoniensis  (a  very  strong  grower),  Etoile  de  Lyon,  Qrace 
Darling,  Hon.  Edith  Grifford,  La  Prance,  Lord  Tarquin,  Madame  Camille, 
Madame  de  Watteville,  Madame  Hippolyte  Jamain  (one  of  the  best), 
Madame  Berard,  Marie  van  Houtte  (perhaps  the  best  for  general  purposes), 
Climbing  Niphetos  (a  beautiful  white),  Souvenir  d'Elise  Vardon,  Safirano 
(an  old  but  useful  variety),  The  Bride  (an  exceedingly  beautiful  one),  and 
The  Meteor.  Of  the  Bourbon  class  the  old  Souvenir  de  la  Malmaison  is  one 
of  the  best  roses  in  cultivation,  and  one  of  the  most  constant  to  produce 
flowers.  Mention  should  have  been  made  of  the  hybrid  tea-climbers,  which 
are  very  beautiful  and  useful — Eeine  Marie  Henriette,  Souvenir  de  Madame 
Metral,  and  William  Allan  Eichardson.  Some  of  the  best  hybrid  perpetuals 
are — Alfred  Colomb,  Beauty  of  Waltham,  Captain  Christy,  Charles  Lef ebvre, 
Duke  of  Edinburgh,  Earl  of  Duflerin,  Greneral  Jacqueminot,  Her  Majesty, 
John  Hopper,  Mrs.  John  Laing,  Paul  Dupuy,  Pierre  Netting,  Paul  Verdier. 
Of  the  Noisettes — Lamarque,  Celine  Eorestier,  Mareehal  Niell,  Cloth  of 
Grold,  and  Eeverend  T.  C.  Cole.  The  above  are  all  good  roses,  and  there 
ore  numbers  and  numbers  of  others  perhaps  equally  useful  and  beautiful. 

Now  the  ground  should  be  in  good  heart  for  roses,  for,  although  they  will 
adapt  themselves  to  eome  extent  to  a  variety  of  conditions  and  will  endure 
a  great  deal  of  ill-treatment  and  neglect,  it  is  not  possible  to  obtain  the  most 
satisfactory  flowers  unless  the  plants  are  well  treated.  The  best  manure  to 
use  is  a  mixture  of  the  droppings  of  farm  animals,  including  the  pig.  If 
these  be  well  rotted  together  and  applied  to  the  roses  the  flowers  should  be 
excellent,  and  the  pleasure  to  be  derived  from  their  cultivation  will  be 
exceedingly  great.  The  situation  for  roses  should  be  open,  but  well  shel- 
tered, for  they  do  not  like  strong  bleak  winds.  The  tea-scented  varieties 
can  be  planted  at  any  time,  preferably  before  the  winter  sets  in,  or  else 
towards  the  spring.  The  hybrid  perpetuals  towards  the  end  of  winter. 
When  planting  make  holes  large  enough  to  enable  you  to  spread  out  the 
roots.  Trim  all  broken  and  bruised  roots  with  a  sharp  knife,  and  then  plant 
carefully,  shaking  the  soil  well  amongst  the  roots,  and  when  well  filled  in, 
press  firmly  with  the  feet.  In  case  the  plants  are  at  all  shrivelled  up  when 
received,  unloose  the  bundle,  and  bury  the  whole,  roots  and  branches,  in  some 
moist  soil  for  a  day  or  two,  and  if  not  too  far  gone,  they  will  quite  recover. 
If  the  soil  be  very  dry  when  planting,  give  a  gallon  or  two  of  water  to  eaok 
plant  when  the  hole  has  been  naif  filled  with  soil. 
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The  carnation  is  another  most  desirable  and  easy  plant  to  grow,  besides 
being  a  great  favourite  with  everjone.  The  best  carnations  to  plant  are 
those  known  as  the  Perpetual  Flowering  or  Tree  Carnations.  These  bear 
flowers  very  often  during  the  year.  The  plants  will  need  attention  in 
^ing  up  to  stakes,  and  they  must  not  be  allowed  to  suffer  from  drought. 
If  plants  can  be  obtained  they  may  be  planted  out  during  the  month. 
Bouvardias  are  most  beautiful  and  useful  flowering  plants,  which  may  be 
planted  out  this  month  in  all  but  the  coldest  districts.  They  will  do  well 
m  any  good  soil. 

Spring  flowering  bulbs,  including  daffodills,  should  be  planted  as  soon  as 
possible. 

Cuttings  of  roses,  fuchsias,  verbenas,  carnations,  and  many  other  kinds  of 
plants  should  be  put  in  without  delay,  and  they  will  probably  strike  root  very 
soon,  but  they  had  better  not  be  moved  and  planted  for  some  time  to  come. 
The  more  sandy  the  soil  the  better  for  the  cuttings,  which  should  be  pro* 
tected  to  some  extent  from  the  sun,  but  they  must  not  be  shaded  too  mucb. 

Seeds  of  all  kinds  of  hardy  annuals  may  be  sown  now,  and  the  sooner  the 
better,  so  that  the  seedlings  can  be  planted  out  before  the  winter  sets  in. 
Good  seed  of  annuals  and  perennials  can  be  obtained  so  cheap  that  for  a 
very  small  sum  of  money  a  most  beautiful  collection  of  flowers  can  be 
obtained.  Some  care  is  necessary  in  sowing  the  seed,  and  in  the  rearing  of 
the  seedlings,  but  a  little  attention  and  practice  will  soon  enable  anyone  to 
become  successful. 

Flowers  can  be  so  easily  grown  in  this  Colony  that  there  is  no  excuse  for 
anyone  to  be  without  a  few.  The  best  way  to  raise  plants  from  seed  is  to 
sow  in  boxes  or  pots,  or  even  old  kerosene  tins  or  jam  tins,  but  these 
boxes  or  tins  must  have  holes  knocked  in  the  bottoms  to  allow  surplus 
water  to  drain  through.  Before  putting  soil  in  these  boxes,  Ac.,  be  sure  to 
put  in  some  drainage  material,  such  asbroken-up  bricks,  charcoal,  small  bones, 
&c.,  say  an  inch  or  two  deep,  and  then  fill  up  with  soil  of  a  light,  friable 
nature.  Be  extremely  careful  not  to  sow  any  seed  deep ;  very  fine  seed 
should  bo  hardly  covered  at  all — merely  a  little  fine  soil  sprinkled  over  it,  and 
this  should  be  pressed  down  lightly.  Before  sowing  seed  it  would  bo  advisable 
to  water  the  soil  well,  and  then  to  let  it  stand  for  a  short  time  to  settle  down. 
Sow  thinly,  and  do  not  waste  seed.  The  chances  are  that  a  good  deal  of  the 
seed  you  sow  will  not  come  up. 

Sow  seeds  of  the  following  different  kinds  of  annuals  and  perennials,  and 
after  the  seedlings  have  grown  to  the  height  of  an  inch  or  so  they  may  be 
planted  in  the  garden  carefully: — Snapdragons  of  varieties,  columbines, 
everlastings,  dwarf  asters,  daisies,  coreopsis,  campanulas,  candytuft  of  varieties, 
Canterbury  bells,  cornflowers,  cowslip,  larkspur,  eschscholtzia,  everlasting 
peas,  forget-me-not,  gaillardia,  godetia,  holynock,  lavender,  lupines,  mari- 
gold, stocks,  mignonette,  dwarf  nasturtium,  love-in-a-mist,  pansy  of  varieties, 
sweet  peas,  penstemon,  phlox  Drummondii,  polyanthus,  scabious,  sweet 
William,  and  wallflower.  These  are  some  of  the  easiest,  and  some  of  the 
prettiest,  plants  to  grow. 

May. 
Vegetables. 

Asparagus, — Advice  was  given  last  month  to  have  some  ground  made 
ready  for  this  good  vegetable.  If  this  work  has  not  been  done,  set  about  it 
as  soon  as  possible,  and  do  not  delay  it  until  the  planting  season. 
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Artichoke  (Olohe), — A  vegetable  hardly  worth  the  growing.  It  is  a  culti- 
vated form  of  the  wild  cardoon,  a  native  chiefly  of  the  Mediterranean  sea- 
coast.  Plants  or  suckers  may  be  planted  at  any  time  during  the  month. 
The  soil  should  be  a  rich  sandy  loam,  moist,  but  well  drained,  for  this  vege- 
table to  come  to  perfection.  Half-a-dozen  plants  will  probably  be  enough 
to  grow.  They  may  be  planted  in  a  row  about  3  to  4  feet  apart.  The  arti- 
chokes will  succeed  fairly  well  on  most  soils,  if  not  too  dry,  provided  the 
ground  be  well  manured. 

JBeans,  Broad, — Seed  may  be  sown  largely,  at  intervals  during  the  month, 
in  order  to  keep  up  a  constant  supply.  It  needs  a  good  deal  of  moisture, 
and  is  a  very  suitable  vegetable  for  cool  districts,  quite  unlike  the  French 
bean. 

BeanSy  Kidney  or  French. — Should  only  be  sown  in  the  warmest  parts  of 
the  Colony,  where  frosts  are  not  likely  to  occur.  Old  plants  should  be  cleared 
out  of  the  garden  immediately  they  cease  to  be  productive. 

BruBseU  Sprouts, — Sow  a  little  seed  during  this  month  in  a  seed-bed,  or 
even  in  a  box,  in  order  to  have  some  plants  coming  on  for  successional 
planting.    If  strong  plants  can  be  obtained  they  may  be  planted  out. 

Cahhage. — Sow  seed  of  several  varieties,  as  recommended  before,  once  or 
twice  during  the  month.     If  strong  seedlings  are  available,  plant  them  out. 

Cauliflower. — Sow  a  little  seed  occasionally,  and  plant  out  strong  seedlings, 
a  few  at  a  time. 

Carrot, ^^ow  a  little  seed  occasionally  in  drills  about  a  foot  to  18  inches 
apart.  Sprinkle  the  seed  thinly  along  the  shallow  drills,  and  cover  by  hand 
with  fine  soil. 

Celery. — Sow  a  very  little  seed,  and  plant  some  good  strong  seedlings  in 
shallow  trenches.     Apply  a  heavy  dressing  of  manure  before  planting. 

Endive. — ^This  is  a  plant  rather  like  lettuce  in  appearance,  and  it  is  used 
as  a  salad.  Sow  a  little  seed,  in  the  same  manner  as  you  would  lettuce,  and 
afterwards  transplant  the  seedlings  when  they  are  large  and  strong  enough. 
The  soil  should  be  made  rich,  for  the  plants  should  be  grown  quickly,  so  as  to 
have  them  tender. 

Leek. — Sow  some  seed,  and  plant  out  the  seedlings  when  they  are  8  inches 
or  so  in  height.  The  ground  must  be  made  very  rich  to  grow  the  leek  to 
perfection,  for  it  is  a  greedy  feeder. 

Lettuce. — This  is  a  good  time  to  sow  seed,  and  also  to  plant  out  strong 
seedling  from  previous  sowings.  Move  the  plants  without  breaking  any 
roots  if  possible.  The  great  object  to  attain  is  to  grow  them  without  a 
check,  and  this  can  be  done  if  they  are  carefully  taken  out  of  the  ground 
and  carefully  planted.     Make  the  soil  rich  with  well-rotted  manure. 

Onion. — The  ground  should  be  made  rich  and  worked  fine  on  the  surface, 
and  particular  care  should  be  taken  to  have  the  beds  well  drained.  Sow  in 
rows,  and  barely  cover  the  seed  with  fine  soil.  Keep  the  beds  quite  free 
from  weeds,  and,  to  facilitate  weeding,  the  beds  should  be  made  narrow. 
Soot  mixed  with  salt  half  and  half  makes  a  useful  top-dressing  sprinkled 
amongst  onions  when  they  come  up. 

Farsley. — Sow  some  seed  of  this  useful  plant. 

Parsnip. — Sow  a  little  seed  in  drills.  This  is  a  deep  rooting  plant,  and 
therefore  the  soil  should  be  deeply  worked. 

Feas. — Keep  on  sowing  a  row  or  two  from  time  to  time,  in  order  to  keep 
up  a  continual  supply  if  possible,  for  it  is  hard  to  find  a  better  vegetable  than 
the  pea.  Sow  in  rows  about  3  feet  to  4  feet  apart.  The  drills  shall  be  about 
3  inches  deep,  and  the  peas  about  8  inches  apart  in  the  drills. 

Modish. — Sow  a  little  seed  frequently  in  order  to  keep  np  a  supply. 
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8ea  Kale. — Sow  a  veiy  little  seed. 
Spinach. — Sow  a  little  seed. 

Shallots. — Plant  out  some  bulbs  or  doves  in  rows  about  12  to  15  iIl<^be8 
apart.     Do  not  burj  the  elove  deep,  but  just  press  it  firmly  into  the  soil. 
JETtfr^ff.— Sow  seed  and  lift ;  divide  and  replant  old  plants. 

Flowers. 

In  all  the  warmest  parts  of  the  Colony  evergreens,  or  those  plants  which 
retain  their  leaves  during  the  winter,  may  be  planted  out.  It  is  always  ss 
well  to  plant  evergreens  early  in  the  autumn,  so  that  they  can  be  established 
to  some  extent  before  cold  weather  sets  in.  Of  evergreen  plants  one  of  the 
best  known  is  the  camellia,  of  which  there  are  many  beautiful  varieties.  This 
shrub  is  an  easy  one  to  grow  in  very  many  parts  of  the  Colony,  and  may 
frequently  be  seen  in  gardens  ;  but  the  variety  most  commonly  to  be  met 
with  bears  flowers  of  but  a  poor  quality.  Some  of  the  best  varieties  to  grow 
are — Alba  Plena,  a  pure  white ;  Adele  Pelagi  Medicis,  white  marbled  with 
pale  pink ;  Augustina  Superba,  clear  rose ;  Bealii,  deep  crimson ;  Comte  de 
Ghomer,  rose  striped  with  crimson ;  C.  H.  Hovey,  dark  crimson ;  C.  M.  Hovey, 
beautiful  bright  crimson ;  Comtessa  Lavinia  Ma^gi,  pure  white  and  rosy- 
cerise  ;  Cup  of  Beauty,  pure  white  and  rose ;  Dryade,  rose ;  Duchess  of 
Berry,  pure  white,  one  of  the  very  best ;  Harriet  Beecher  Sheather,  raised 
in  the  Colony,  rosy  salmon,  one  of  the  best ;  Henri  Favre,  salmon-rose ; 
Isabella,  pure  white,  an  exeellent  variety ;  Lady  St.  Clair,  pale  flesb  pink,  a 
most  beautiful  camellia;  Lowii,  rich  crimson;  Prince  Frederick  WiUiam, 
raised  in  the  Colony  and  one  of  the  best,  rich  rose.  One  cannot  go  wrong 
in  making  a  selection  from  the  above.  The  prices  will  vary  from  Is.  6d.  to 
2b.  6d.  each. 

The  camellia,  named  after  a  Moravian  Jesuit,  G-.  J.  Camellus,  is  a  fairly 
hardy  plant,  native  of  China  and  Japan,  and  belongs  to  the  same  natural 
order  of  plants  as  the  tea.  Throughout  the  coast  districts  the  camellia 
thrives  to  perfection,  and  in  colder  parts  of  the  Colony,  when  not 
exposed  to  cold  winter  blasts,  it  grows  well.  When  selecting  plants  do  not 
choose  large  ones.  Small  plants,  well  rooted  but  not  pot-bound,  are  the 
best.  In  good  soil  and  favourable  situations  camellias  attain  a  considerable 
size ;  therefore,  under  such  circumstances,  allowance  should  be  made  and 
sufficient  space  provided. 

Bouvardias,  at  this  season  of  the  year  are  to  be  seen  in  perfection.  They 
will  succeed  best  in  warm  situations  in  almost  any  kind  of  soil,  provided  it 
be  fairly  moist  but  well  drained.  In  warm  districts  they  may  be  planted  out 
this  month,  but  if  they  do  not  become  well  established  before  winter  sets  in, 
they  are  liable  to  die. 

All  the  varieties  are  pretty,  but  the  best  are — President  Garfield,  double 
pink;  Alfred  Neuner,  double,  pure  white;  Hogarthi  flore  plens,  double 
scarlet ;  Sang  Lorrain,  double  crimson  ;  Bridal  Wreath,  pure  white ;  Candi- 
dissima,  pure  white ;  Humboltii  corymbiflora,  sweet-scented,  pure  white ; 
President  Cleveland,  scarlet,  one  of  the  very  best;  Laura,  deep  pink; 
Maiden's  Blush,  blush  pink ; .  Priory  Beauty,  satin  rose ;  Triomphede  !Nancj, 
double  salmon ;  and  Victor  Lemoine,  double  red. 

Hardy  annuals — ^that  is,  plants  which  live  for  one  season  only  (although  in 
some  parts  of  this  Colony  many  plants  which  are  annual  in  cold  climates 
continue  to  live  for  more  than  a  year) — ^and  hardy  perennials,  or  plants  which 
live  for  many  seasons,  may  be  sown  here  and  there  about  liie  garden,  or  else 
in  pots  ot  other  convenient  contrivances,  as  suggested  last  month.    Anj 
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seedlings  that  came  up  last  months  and  appear  to  be  large  enough  and  strong 
enough  to  move,  may  be  planted  out,  taking  care  to  shade  and  water  them 
until  thej  are  well  established. 

If  anyone  has  an  old  overgrown  neglected  garden,  and  who  wishes  to 
start  afresh  after  reading  these  notes,  had  better  make  a  wholesale  clearance 
of  all  useless  ill-shaped  trees  and  plants,  trench  the  ground,  and  dig  in  a 
heavy  dressing  of  farm-yard  manure. 

Bulbs  planted  last  month  and  previously  will  soon  start  into  growth,  so 
when  clearing,  hoeing,  or  raking  the  garden,  care  must  be  taken  not  to  injure 
the  young  tender  shoots. 

June. 
Vegetables. 

ALTHoraH  we  are  now  in  mid-winter,  the  winter  in  this  Colony  is  generally 
so  mild,  when  comparing  it  to  such  winters  as  those  experienced  in  Canada, 
other  parts  of  North  America,  and  the  northern  portions  of  Europe,  that  we 
have  no  difficulty  in  raising  a  sufficient  supply  of  nearly  all  the  best  sorts  of 
vegetables  that  can  be  grown. 

Artichoke,  Globe. — Some  suckers  or  young  plants  may  be  put  out  during 
the  month,  but  this  may  be  delayed,  if  necessary,  until  nearer  spring.  Plant 
about  3  feet  apart,  and  if  the  soil  is  dry  they  had  better  be  well  watered  after 
planting. 

Artichoke,  Jerusalem. — This  is  quite  a  different  vegetable  to  the  above^ 
and  in  no  way  related  to  it,  and,  properly  speaking,  is  not  an  artichoke  at 
all.  It  is  a  native  of  Brazil.  It  is  a  remarkably  easy  vegetable  to  grow, 
and  will  succeed  on  almost  any  kind  of  soil  if  it  be  well  dug  and  well 
manured  with  old  rotten  manure.  Over-manuring  is  apt  to  cause  the 
stalks  to  grow  too  rank,  and  then  the  tubers  wQl  not  be  so  plentiful.  It 
is  an  excellent  vegetable,  as  well  as  a  wholesome  one,  and  it  should  be 
grown  in  every  vegetable-garden.  The  tubers  had  better  be  planted  as 
soon  as  they  can  be  obtained,  as  they  will  not  keep  out  of  the  ground  for 
any  length  of  time.  Make  rows  about  3  feet  apart,  and  plant  the  tubers 
along  these  rows  about  1  foot  apart,  and  about  5  inches  deep.  Cover  with 
soil  and  keep  free  from  weeds.  Endeavours  are  being  made  by  seedsmen  in 
Europe  to  raise  tubers  as  smooth  as  possible,  and  it  is  most  probable  their 
efforts  will  be  successful. 

Beans,  Kidney. — These  may  be  sown  in  the  warmest  parts  of  the  Colony, 
and  only  in  places  free  from  frosts. 

Beans,  Broad, — The  present  month,  June,  is  a  suitable  time  to  sow  to  any 
extent.  This  vegetable  prefers  a  stifE  soil,  but  will  succeed  fairly  well  in 
any  soU  if  it  be  well  manured.  Sulphate  of  lime  will  be  found  to  improve 
the  quality  of  the  beans  considerably.  Superphosphate  of  lime  is  also 
useful.     Manures  rich  in  nitrogen  should  be  avoided. 

Cabbage. — Sow  a  sufficient  quantity  of  seed  to  meet  requirements.  Sow 
also  some  seed  of  the  red  or  pickling  cabbage,  for  it  will  be  found  to  be 
useful.  The  pickling  may  be  done  without  any  difficulty.  The  cabbage 
should  be  cut  up  into  fine  cross-slices,  and  covered  well  with  salt  for  about 
three  days  or  more.  The  salt  should  be  rubbed  well  into  the  cabbage 
occasionally.  Then  place  the  cut-up  cabbage  in  pickle-jars,  and  pour  in  and 
cover  with  boiling  vinegar.  Allow  it  to  cool,  and  then  cork  the  bottles 
securely.  This  may  be  used  at  once.  Cabbages  may  be  planted  out  as 
required. 
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Endive, — Sow  a  little  seed  in  the  warm  parts  of  the  Colony.  It  is  a  native 
of  a  warm  climate,  and  therefore  succeeds  well  in  warm  places,  although 
some  varieties  will  ^row  well  almost  anywhere. 

Oarrot. — Sow  a  few  rows  of  this  useful  vegetable,  and  thin  out  former 
sowings.  The  small  carrots  thinned  out  need  not  be  thrown  away,  for  they 
can  be  used  in  soups.     Try  Early  Shorthorn  variety. 

Leeh. — This  is  a  good,  useful,  and  wholesome  vegetable,  and  should  be 
grown  largely.  Sow  a  good  quantity  of  seed  in  a  seed-bed.  If  any  fair- 
sized  seedlings  are  available,  plant  them  out  in  very  richly-manured  shallow 
trenches.  Some  of  the  best  varieties  are  London  Flag  and  improved 
Musselburg.  The  trenches  should  be  about  18  inches  apart,  and  the  young 
leeks  should  be  planted  deep  in  the  soil,  about  9  inches  apart.  The  leek  is  a 
greedy  feeder,  and  needs  abundance  of  manure  and  water  to  bring  it  to  the 
greatest  perfection. 

Lettuce, — Sow  a  little  seed,  and  plant  out  strong  seedlings  from  the  seed- 
bed.    Eemove  them  carefully,  and,  if  possible,  without  breaking  their  roots. 

Onion, — Sow  a  little  seed,  and  attend  to  seedlings  which  are  comiog  up 
from  former  sowings.  They  must  be  kept  quite  free  from  weeds.  Thin  out 
as  the  plants  become  strong.  Spread  a  dressing  of  soot  and  salt,  half  and 
half,  about  the  young  onions. 

Parsnip, — Sow  a  little  seed ;  thin  out  former  sowings,  and  keep  down  the 
weeds  as  they  grow. 

Peas, — Sow  largely,  in  rows  about  3  feet  apart.  When  the  plants  are 
about  3  or  4  inches  high  stick  in  some  light  brush  or  sticks  along  the  rows 
for  the  peas  to  climb  over.  Be  careful  not  to  make  the  brush  too  dense 
and  thick  or  the  plants  cannot  grow.  The  seed  should  be  put  about  4  inches 
apart  in  drills,  which  should  be  about  3  or  4  inches  deep,  but  not  more. 

Radish, — Sow  small  quantities  of  several  sorts.  Some  are  round  and 
others  long.     Use  them  before  they  become  large  and  hard. 

Herbs, — Divide  any  old  plants  and  replant. 

Salad  Plants y  such  as  mustard  and  cress  and  radishes,  may  be  sown  from 
time  to  time  as  required.  Tender  radishes  are  always  useful,  but  all  that 
are  hard,  pithy,  or  overgrown  should  be  pulled  up  ana  thrown  to  the  pigs  or 
chickens. 

Flowers. 

During  the  month  of  June  a  great  deal  of  useful  work  can  be  done  towards 
making  new  gardens.  Wherever  the  leaves  have  fallen  from  roses  and 
other  deciduous  plants^  such  plants  may  be  removed  and  replanted.  Plants 
ordered  from  nurserymen  may  arrive  during  the  month,  and  these  should  be 
planted  out  as  soon  as  it  can  be  done.  When  planting,  examine  the  roots 
of  each  plant,  and  remove  with  a  sharp  knife  all  that  are  broken  and  bruised 
and  make  as  clean  a  cut  as  possible.  The  pruning  of  roses  should  be 
deferred,  especially  in  the  cold  districts,  until  just  before  spring  begins. 

This  is  a  good  month  to  clear  out  rubbish  from  old  overgrown  gardens. 
Apply  a  good,  heavy  dressing  of  manure,  and  dig  it  in  amongst  those  plants 
which  are  worth  preserving. 

The  ever-popular  carnations  may  be  planted  now  or  at  any  time  of  the 
year  convenient.  Those  known  as  the  tree  or  perpetual-flowering  varieties 
are  the  most  satisfactory  to  grow,  as  they  bear  flowers  nearly  all  the  year 
round.  These  plants  will  succeed  in  almost  any  kind  of  soil,  provided  it  be 
well  dug,  drained,  and  manured  with  rotten  tarmyard  manure.  They  will 
not  stand  severe  drought,  but  they  can  be  preserved  if  mulched  and  watered. 
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July. 
Vegetables. 

The  month  of  July  is  generally  very  cold  throughout  New  South  Wales, 
especially  in  the  elevated  parts  where  there  is  but  little  growth  in  most 
plants,  but  for  all  that  they  should  be  attended  to  and  kept  weeded,  for 
weeds  of  some  kind  generally  manage  to  grow.  All  spare  ground  should  be 
turned  up  with  a  spade  and  be  left  in  a  rough  state,  so  as  to  expose  as  much 
surface  as  possible  to  frosts,  rain,  snow,  and  sun.  Dig  the  ground  deep,  and 
if  it  be  not  naturally  sufficiently  rich  it  must  be  well  manured,  with  rotten 
farmyard  manure  made  from  the  droppings  of  animals,  except  the  pig,  mixed 
with  straw,  old  leaves,  or  any  other  vegetable  matter.  The  more  of  ••  the 
liquid  excrement  of  animals  that  can  be  obtained  and  mixed  with  the  manure 
the  better  it  will  rot,  and  the  more  valuable  it  will  be. 

Asparagus, — Preparation  should  be  made  for  planting  this  desirable  and 
wholesome  vegetable.  The  planting  had  better  be  delayed  until  next  month 
in  the  coldest  upland  districts  of  the  Colony,  or  it  may  be  delayed  even  later, 
so  long  as  the  buds  or  shoots  have  not  started  into  growth.  But  it  is  highly 
desirable  that  the  ground  be  made  quite  ready  without  delay,  and  the  planting 
can  be  done  at  convenience. 

Jerusalem  Artichoke, — The  ground  should  be  well  dug,  well  drained,  and 
well  manured.  Small  tubers  may  be  planted  whole,  and  large  ones  may  be 
divided  and  planted  if  supply  is  scarce.  Plant  about  5  inches  deep,  about 
1  foot  apart,  in  rows  3  feet  to  4  feet  apart. 

Bean,  French. — In  the  warmest  sub-tropical  portion  of  the  Colony  it  is 
quite  possible  to  grow  this  vegetable  all  the  year  round,  but  it  is  useless 
sowing  it  where  any  frosts  occur. 

Broad  Bean. — Sow  a  few  rows  for  succession  during  the  month.  This 
plant  requires  deep  soil  to  enable  it  to  come  to  the  greatest  perfection,  for 
its  roots  will  extend  to  a  considerable  depth  when  they  have  good  open,  deep 
soil.  At  the  same  time  the  soil  should  be  well  drained,  as  excessive  moisture 
is  injurious  to  it. 

Broccoli. — Seed  may  be  sown  largely  in  small  beds,  and  the  seedlings 
transplanted  when  the  young  broccolis  are  large  enough.  Sow  thinly  in 
little  drills  and  water  occasionally,  and  on  no  account  allow  the  beds  to  become 
very  dry. 

Oabhage. — A  little  seed  may  be  sown  in  a  seed-bed  or  box.  Sow  in  little 
drills  2  inches  or  so  apart,  and  do  not  use  too  much  seed.  Try  several  kinds 
of  seed  to  ascertain  which  variety  succeeds  best  in  your  district.  If  you  have 
any  good  strong  seedlings,  transplant  them  to  some  well-manured  ground 
that  has  been  prepared  for  them. 

Cardoon. — Is  a  vegetable  worth  testing  for  it  is  much  liked  by  some 
persons.  It  belongs  to  the  GHobe  Artichoke  family  and  somewhat  resembles 
that  vegetable,  but  the  tender  leaves  of  the  heart  of  the  plants  are  eaten  and 
not  the  flower  buds  as  in  the  case  of  the  artichoke.  The  seed  is  sown  in 
spring  and  the  seedlings  are  afterwards  transplanted  to  well-manured  beds, 
but  this  transplanting  must  be  done  very  carefully  or  else  the  seedlings  will 
die.  It  is  the  custom  to  sow  seed  in  well-manured  trenches,  like  celery 
trenches,  and  when  it  comes  up,  to  thin  the  plants  out  to  about  18  inches 
or  2  feet  apart.  The  plants  need  good  supplies  of  water  and  rich  soil.  When 
they  have  attained  a  good  size  they  will  need  earthing  up  like  celery  in  order 
to  blanch  their  hearts.  Leaves  or  straw  should  be  tied  round  each  plant 
before  earthing  up  so  as  to  prevent  any  soil  dropping  in  amongst  the  leaves. 

2  G 
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Carrot. — Sow  a  little  seed  in  drills  about  1  foot  to  18  inches  apart.  Thin 
out  when  the  plants  are  large  enough  and  keep  quite  free  from  weeds. 

Cauliflower, — Sow  a  little  seed  to  keep  up  a  supply  and  plant  out  anj 
strong  young  seedlings  you  may  have  on  nana. 

Cucumber, — In  the  warm  coast  climates  sow  a  little  seed  in  a  ehelteired 
position.  It  would  be  advisable  to  protect  the  bed  at  night  with  eonae  bag- 
ging or  other  materia],  for  fear  of  chance  frosts  or  severe  cold. 

Gofiioums  or  Chillies. — ^May.  be  sown  and  protected  as  recommended  for 
cucumbers. 

£^ff  plants. ■'Seed  may  also  be  sown  in  the  warm  districts. 

Leek. — Sow  a  little  seed  to  keep  up  a  supply.  Plant  out  good  strong 
youDg  leeks  to  well-manured  trenches  and  keep  them  well  watered  if  the 
weather  and  soil  are  dry. 

Lettuce, — Sow  a  little  seed  and  plant  out  strong  seedlings  to  well-manured 
ground. 

Onion. — Sow  a  good  quantity  of  seed  on  well-*manured  and  well-dnined 
narrow  beds  where  the  seedlings  can  be  weeded  easily  without  treading 
amongst  the  plants.  Sow  in  drills  and  cover  the  seed  very  lightly  iidth.  fine 
soil. 

JPar^p. — Sow  a  little  seed. 

Feas. — These  may  be  sown  largely  in  rows  from  3  to  4  feet  apart  accord- 
ing to  the  height  of  the  variety.  For  the  higher  it  is  likely  to  grow,  the  wider 
apart  the  rows  should  be. 

Savoy. — Sow  a  little  seed  in  a  seed-bed.  If  any  strong  seedlings  are  avail- 
able they  may  be  planted  out.  The  soil  should  be  well  manured  before 
planting. 

Spinach. — Sow  a  little  seed  in  drills  2  feet  apart  and  thin  out  the  plants 
when  they  come  up  to  about  1  foot  from  plant  to  plant. 

Swede  turnip. — Sow  a  little  seed  in  drills. 

Tomato. — Seed  may  be  sown  in  the  warm  climates,  but  protect  at  night. 

Turnip. — Sow  a  little  seed  in  drills. 

Flowers. 

AH  sorts  of  herbaceous  plants,  that  is,  those  plants  which  are  perennial 
and  which  lose  their  stems  every  year,  although  their  roots  are  alive,  may  be 
divided  and  replanted.  To  this  class  of  plants  belong  chrysanthemums, 
delphiniums  or  perennial  larkspur,  perennial  phloxes,  pentstemons,  and  some 
of  the  salvias.  The  term  "  perennial "  means  a  plant  that  lives  for  more 
than  two  years. 

Soses,  carnations,  pinks,  and  all  kinds  of  hardy  plants  may  be  trans- 
planted, and  the  garden  should  have  a  dressing  of  rotten  farmyard  manure 
iorked  neatly  in,  after  it  has  been  well  cleaned  up.  But  great  caution 
should  be  taken  not  to  disturb  any  bulbs  that  may  be  just  starting  into 
growth.  In  the  warm  parts  of  the  Colony,  which  are  not  subject  to  frosts, 
seeds  of  tender  annuals  may  be  sown,  as  well  as  hardy  annuals,  if  the  latter 
were  not  previously  sown.  The  following  annuals  and  perennials  are  well 
worth  growing: — Amaranthus  of  varieties,  beautiful  ornamental-leaved 
annuals,  Anagallis,  Anterrhinum  (snap  dragon)  of  varieties,  Columbine  of 
varieties,  Armeria  or  thrift,  Asters  of  varieties,  rather  tender.  Auriculas  for 
cold  districts,  Browellia  alata,  Calandrina,  Coreopsis  of  varieties,  Campanula 
(Canterbury  bell)  of  varieties,  Candytuft  of  varieties.  Carnations  of  varieties, 
Celosia  or  Coilescomb,  Cornflower,  (Centatirea),  sweet  Sultan  {Centmtrsa 
moschata).  Chrysanthemum  (Marguerite),  Clarkia  elegans,  Cobsea  scandens, 
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« luefol,  strong.growing  creeper,  Cosmos  of  Tsiieties,  Cowslip,  Daisy,  Dahlia, 
Datura,  Delphinum  or  I^kspur,I)ianthttfl,  Garden  Pinks  of  Tarieties,  Digitalis 
or  foxgloves,  Esohscholtzia  of  varieties.  Everlasting  Pea,  G-aillardia,  G-om- 
phrena  or  Globe  Amaranthus,  Godetia  of  varieties.  Pansy,  Helichrysum 
(everlastino;)  of  varieties,  Sunflower  of  varieties,  Hollyhock  of  varieties, 
Sonesty,  Iponopsis  elegans.  Sweet  Pea  of  varieties,  Linum  coocineum. 
Scarlet  Flax,  Lobelia  of  varieties,  Lupins  of  varieties,  Marigold,  French  and 
African,  Maurandiaalba  and  rosea  (climbers).  Mignonette,  Myosotis  (forgei- 
me-not),  Nasturtium  of  varieties,  Nemophila,  Nigella  damascena  (love  in  a 
mist),  Poppy  of  varieties,  Pentstemon,  Phlox  dnimmondii,  Picotees,  Poly- 
anthus, Stocks  of  varieties,  Scabiosa,  Verbena,  Virginian  stock,  and  Wali- 
iiowera.  If  these  are  sown  in  the  cool  districts  they  will  need  protection 
from  frosts.  If  no  means  of  protection  are  available  the  sowing  nad  better 
be  delayed. 

August. 
Vegetables. 

In  many  parts  of  the  Colony  spring  may  be  said  to  begin,  but  in  colder 
parts  the  weather  is  still  wintry,  and  frosts  frequently  occur.  Take  every 
opportunity  of  destroying  young  weeds,  for  many  of  the  worst  of  them  begin 
to  grow  about  this  time  of  year,  and  the  best  chance  to  get  rid  of  them  is  to 
tackle  them  whilst  they  are  quite  young. 

Take  every  opportunity  to  prepare  for  spring  sowing  and  planting,  for 
during  next  month  nearly  all  the  tender  sorts  of  vegetables  may  be  sown 
even  in  the  coolest  climates.  Make  a  thorough  clearing  away  of  rubbish, 
such  as  old  cabbages,  peas,  and  useless  vegetables  of  all  sorts.  When  these 
have  been  cleared  off,  spread  a  good  dressing  of  manure,  and  dig  it  in,  taking 
care  to  dig  the  beds  as  evenly  and  level  as  possible.  Nothing  can  be  worse 
than  a  bed  all  heaps  and  hollows,  and  it  requires  but  little  practice  to  dig 
well,  if  proper  attention  is  given  to  it  and  the  work  be  not  too  much  hurried. 
During  the  month  the  following  vegetables  may  be  planted  and  sown : — 

Asparagus. — ^Koots  had  better  bo  planted  as  soon  as  possible,  because 
before  long,  and  especially  in  the  warmer  parts  of  the  Colony,  the  buds  or 
shoots  will  begin  to  start  into  growth. 

Artichoke^  Jerusalem. — Before  it  is  too  late,  obtain  some  tubers  and  plant 
them  out  in  trenches  made  about  6  inches  deep,  and  3  feet  apart.  Drop  the 
tubers  along  these  trenches,  about  1  foot  apart,  and  cover  with  fine  soil.  The 
ground,  before  making  the  trenches,  should  be  well  dug,  well  drained,  and 
well  manured. 

Beans^  French  or  Kidney. — As  this  is  a  vegetable  generally  well  liked,  and 
comparatively  easy  \o  grow,  when  the  frosts  are  over  a  lew  rows  should  be 
sown  in  the  warm  parts  of  the  Colony.  Where  there  is  danger  of  frost  it  is 
not  worth  while  risking  the  sowing,  as  the  vegetable  is  tender  and  cannot 
stand  frost. 

Beet^  Red. — Sow  seeds  in  drills  18  inches  apart,  and  about  1  inch  deep. 
Cover  the  seed  by  hand  with  fine  soil,  and  firm  down  with  the  back  of  a 
spade.  When  the  plants  come  up  and  are  3  or  4  inches  high,  thin  them 
out  by  degrees  to  about  9  inches  or  even  a  foot  apart. 

Beet^  Silver. — Manure  the  ground  well  with  farmyard  dung,  and  then  sow 
the  seed  in  the  same  way  as  directed  for  red  beet.  Thin  out  the  plants  well 
to  about  18  inches  apart,  and  keep  them  free  from  weeds. 

Broecoliy  Brussels  SprouiSy  Cabbage^  Cauliflower,  Savoy. — These  vegetables 
vequixe  much  the  same  treatment,  and  are  therefore  classed  together.    Ihey 
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belong  to  the  same  family,  but  have  been  altered  bj  selection  and  culia- 
yation.  Make  small  seed-beds,  digging  the  soil  fine,  and  keeping  it  as  level 
as  possible.  Sow  a  little  seed  thinly  in  small  drills  about  2  inches  apart. 
The  Brussels  sprouts,  broccoli,  cauliflower,  and  Savoy  will  be  found  to 
succeed  best  at  this  season  of  the  year  in  the  coldest  parts  of  the  Colony. 
"When  plants  are  available,  they  may  be  planted  out  from  2  to  3  feet  apart, 
according  to  the  richness  of  the  soil.  The  richer  the  soil,  the  wider  apart 
the  plants  should  stand.  The  ground  should  be  well  dug  and  well  manured. 
In  order  to  produce  good  cabbages,  cauliflowers,  &c.,  the  seedling  plants 
should  be  lifted  carefully  from  the  seed-beds,  taking  care  not  to  break  their 
roots.  They  should  then  be  planted  out  carefully,  kept  well  weeded,  and 
well  cultivated  frequently. 

Celery, — Sow  some  seed  in  a  small  carefully-prepared  seed-bed,  or  in  a  box 
of  good  fine  soil  mixed  up  with  some  old  dung.  When  the  plants  have 
grown  to  a  height  of  about  2  inches,  move  them  to  a  small  bed  which  has 
been  well  prepared  and  the  soil  made  fine.  Then  plant  out  in  this  bed, 
about  3  incnes  apart,  the  young  seedings  when  they  have  grown  to  a  height 
of  about  2  or  3  inches,  and  they  will  develop  into  strong  sturdy  plants,  ready 
for  transplanting  into  trenches.  Celery  needs  abundance  of  manure  and 
good  supplies  of  water. 

Cardoon. — If  plants  can  be  obtained  they  may  be  planted  out  at  the 

C resent  time  or  later  on  in  the  spring.  If  no  plants  are  available  seed  must 
e  sown.  Plant  about  3  feet  apart  each  way.  The  usual  method  of  blanching 
the  leaves  is  to  tie  all  the  leaves  together  some  time  before  the  vegetable 
is  required  for  use,  and  then  tie  bagging,  or,  better  still,  straw  round  the 
whole.  The  soil  should  be  made  rich  by  heavy  manuring,  and  the  ground 
should  be  trenched.  "  The  cardoon  is  excellent  when  stewed  like  celery,  the 
centre  or  heart  only  being  used,  and  not  the  grosser  outside  leaves,  which, 
though  they  may  be  well  blanched,  should  be  rejected.  During  the  cooking 
process  let  the  water  used  to  boil  it  in  be  abundant,  in  view  of  removing 
a  somewhat  bitter  flavour  when  badly  cooked.*' 

Oeleriac  or  Turnip-rooted  Celery. — This  is  a  variety  of  the  ordinary  celery, 
but  the  root  has  become,  by  cultivation  and  selection,  like  a  turnip  in  ap- 
pearance, and  this  turnip-like  root  is  used  instead  of  leaf  stalks.  It  is  a 
useful  vegetable,  especially  for  soups  and  stews,  and  can  be  easily  grown. 
The  soil  should  be  rich,  well  manured,  rather  moist  and  light. 

Carrot  seed  may  be  sown  largely  in  soil  that  should  be  prepared  in  ihe 
same  way  as  that  recommended  for  red  beet. 

Cucumber. — Sow  some  seed  under  shelter,  and  plant  out  the  seedlings  when 
they  have  become  strong  plants.  Erosts  are  likely  to  kill  them  if  they  are 
not  protected  at  night. 

Leek. — ^Sow  a  little  seed  in  a  seed-bed,  and  when  the  seedlings  have  grown 
to  a  height  of  6  or  8  inches  they  may  be  transplanted.  The  seed  should  be 
covered  very  lightly  with  soil — in  fact,  barely  covered. 

Lettuce. — Sow  a  little  seed  in  a  seed-bed,  and  plant  out  the  seedlings  when 
they  are  large  enough  to  handle.  If  plants  can  now  be  obtained,  they 
should  be  planted  out.     Do  not  break  the  roots  more  than  can  be  avoided. 

Melons,  Cucumber, — Seed  may  be  sown  in  warm  spots,  where  the  young 
plants  can  be  protected  from  frosts.  When  all  danger  from  frost  is  past, 
the  seedlings  may  be  transplanted  out  to  the  garden. 

Onion. — Sow  seed  largely  of  this  important  and  wholesome  vegetable. 

Farsnip, — Sow  largely  in  drills  as  was  directed  for  beet-sowing.  The 
ground  should  be  dug  deep,  but  it  would  not  be  advisable  to  apply  manure. 
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Fea9. — Should  be  sown  largely  in  well-prepared  ground  that  has  been 
well  manured  with  rotted  dung.  Ayoid  the  use  of  manures  containing  a 
large  proportion  of  nitrogen,  such  as  sulphate  of  ammonia.  If  artificial 
manure  has  to  be  used,  apply  superphosphate  of  lime  two  parts,  and  kainit, 
or  potash  manure,  one  part,  at  the  rate  of  about  a  large  handful  to  the 
square  Tard.  Fine  ground  bone-dust  is  a  good  manure  to  apply,  and 
lime,  ruobish,  and  wood  ashes  are  useful.  Sow  the  peas  in  drills,  about  8 
feet  apart,  and  cover  with  about  3  inches  of  soil.  Tne  peas  should  not  be 
sown  closer  together  than  4  inches.  As  soon  as  the  peas  are  well  up  above 
the  ground  put  in  sticks  along  the  rows  to  support  the  plants  from  trailing 
oVer  the  ground.     Keep  the  ground  between  the  rows  frequently  hoed. 

Fotato. — Plant  a  few  rows  of  a  kidney  variety  or  the  Early  Rose ;  or  if 
these  cannot  be  procured,  try  any  other  kind  available.  Use  fair-sized 
whole  potatoes  in  preference  to  cut  sets. 

Eadish, — Sow  a  few  rows  of  various  kinds  in  soil  made  rich  with  well 
rotted  manure. 

Bkuharb, — This  is  a  most  useful  plant  to  grow.  It  needs  rich,  heavily 
manured,  well-drained,  and  deeply-dug  soil.  Plant  out  roots  if  they  can  be 
obtained,  3  or  4  feet  apart.  Tne  crown  of  the  plant  should  be  about  2  or  8 
inches  below  the  surface  of  the  soil  when  covered  up.  If  plants  are  not 
easily  obtainable,  seed  may  be  sown  next  month,  but  the  plants  will  not  be 
ready  to  put  out  for  some  time. 

Salsify  or  Vegetable  Oyster, — This  is  but  seldom  grown  in  the  Colony,  but 
it  is  a  good  vegetable,  and  useful  for  a  change.  It  needs  a  light,  rich  soil  for 
its  fleshy  roots,  but  fresh  manure  should  not  be  used.  Sow  the  seed 
in  rows  about  15  inches  apart,  and  when  the  plants  come  up  thin  them  out 
to  about  4  or  5  inches  apart. 

Turnip. — Sow  a  little  seed  in  drills,  about  1  foot  or  15  inches  apart. 
Cover  the  soil  with  not  more  than  an  inch  of  #ne  soil.  Manure  with  stable 
dung,  superphosphate  of  lime,  or  fine  bone-dust. 

Tomato. — Sow  a  little  seed  in  a  warm,  sheltered  place  and  protect  from 
frosts.  When  there  is  no  danger  from  frosts,  seed  may  be  sown  in  the 
garden  without  protection,  and  if  plants  can  be  obtained  they  should  be 
planted  out. 

Flowers. 

During  the  month  of  August  flowers  of  many  kinds  should  be  abundant 
in  all  gardens  where  spring  maybe  said  to  begin.  The  jonquils  and  dafEodils, 
which  are  favourites,  and  very  justly  so,  with  everyone,  should  be  blooming 
freely.  The  best  kinds  are  now  becoming  plentiful  in  the  Colony,  and  can  be 
obtained,  in  the  proper  season,  at  very  cheap  rates.  A  few  years  ago  they  were 
unobtainable.  They  need  but  very  little  care  in  cultivation,  provided  they 
are  not  smothered  by  weeds,  and  may,  therefore,  be  grown  in  abundance  by 
oven  the  laziest  of  gardeners.  Other  bulbs  are  also  in  flower,  such  as  the 
snowflakes  and  the  sweet-scented  Freesia  refraeta,  a  pretty  flower  and  most 
easy  to  grow.  Then  the  Anemones  and  Banunculuses  are  beginning  to  put 
forth  their  brilliant  flowers ;  and  tulips  will  be  abundant  in  the  early  spring. 
All  sorts  of  tender  annuals  may  be  sown  this  month  except  in  those  districts 
where  very  late  and  heavy  frosts  are  likely  to  occur.  Of  these  the  following 
are  pretty  and  well  worth  growing: — Acrocliniums,  roseum,  album  and 
grandiflorum — pretty  everlastings,  and  easy  to  grow;  amaranths  (plants 
related  to  the  coxcombs).  Most  of  these  are  chiefly  grown  for  their  beautiful 
rariegated  leaves.     The  Olobe  amaranth,  which  bears  purple  everlasting 
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flowers,  classed  bottnicallj  as  G-omphrena,  is  a  nseftil  plant,  and  paitieiikrlj 
salted  for  growing  in  a  mass.  The  true  coxcomb  {OeloHa  crigMd)  besn 
the  well-known  peculiar  flower-heads ;  this  plant  needs  a  warm  station — 
indeed,  all  the  ftimilj  of  amaranths  will  thrive  best  in  warm  sitnationB. 
There  are  many  varieties  of  Oelomas,  but  their  flower-heads  are  more  open — 
in  fact,  become  spikes  or  masses  of  spikes,  and  these  to  some  persona  are 
much  more  preferred  than  the  coxcomb.  Some  of  the  best  yarieties  are 
G.  eristata  coednea ;  G.c.  eomotay  C.c.  variegaia^  C.c.  JSuftonii,  and  others. 
The  Antirrhinum,  or  snapdragon,  is  a  useful  flowering  herbaceous  plant 
There  are  nnmerons  varieties — some  tall-growing,  that  is,  up  to  about  2  or  S 
feet,  and  others  are  dwarf.  The  latter  are  prett j  little  plants,  useful  for  small, 
but  well  worth  growing  in  all  gardens.  The  Antirrhinum  is,  perhaps,  one 
of  the  most  useful  plants  to  grow  for  general  purposes,  for  it  is  nearlj 
always  in  flower ;  that  is,  it  will  be  if  you  take  the  trouble  to  cut  back  the 
old  flowering  spikes  before  the  seed  ripens.  Aquelegia,  or  Columbine —  another 
well-known  plant  of  easy  management.  There  are  many  varieties,  and  some 
of  them  bear  exceedingly  pretty  flowers.  Other  useful  plants,  the  seeds  of 
which  may  be  sown: — ^Asters,  Balsams,  Bartonia,  Browallia alata.  Coreopsis, 
Gampanma  or  Canterbury  Bell,  Candytuft,  Carnations,  Comfloweni,  Mar- 
guente,  Chrysanthemnms,  Clarkia,  Cosmos,  Single  Dahlias,  Datura,  Lark* 
spurs,  Dianthus,  Foxgloves,  Eschscholtzia,  Ghullardia  grandiflora,  and  other 
varieties,  Helichrysum,  Sunflowers  of  varieties,  Hollyhocks  of  varieties. 
Honesty,  Ipomopsis  elegans.  Sweet  Peas,  Linum  coecineum.  Lobelias,  Lupins, 
Maurandia  alba  and  rosea  both  creepers,  Mignonette,  Forget-me-not, 
!N'asturtium,  Nemophila,  Pansies,  Petunias,  Phlox  Drummondii  of  varieties, 
Picotees,  Portulaca,  Bhodanthe,  Salpi^lossis,  Salvia,  Saponaria,  Scabiosa, 
Stocks,  Tagetes  (marigolds),  Verbena,  Virginian  Stock,  and  Zinneas. 

Obtain  some  of  the  many  beautiful  varieties  of  Irises,  including  some  of 
the  Japanese.  These  bulbous  %nd  creeping  rooted  plants  will  succeed  best 
in  moist  situations,  but  will  flower  well  under  ordinary  conditions  if  they  are 
not  allowed  to  become  very  dry.  They  need  the  sun,  and  will  not  succeed 
well  in  a  shady  place.  There  is  a  variety  of  Iris  foetidissima,  bearing  varie- 
gated leaves,  which  makes  a  very  ornamental  plant.  It  is  not  frequently 
met  with  in  this  Colony.  The  Japanese  species  is  known  as  Iris  Xagmpferi. 
There  are  many  varieties  of  this  of  great  beauty,  which  are  becoming  very 
popular,  and  deservedly  so. 

If  Bouvardias  were  not  planted  early  in  the  fall  they  should  be  planted 
during  August  or  the  early  part  of  September  if  the  soil  is  not  too  dry. 
However,  although  the  soil  may  be  very  dry,  you  can  plant  if  you  have  a 
good  supply  of  water,  and  use  it  in  su£Scient  quantity  to  keep  the  plants 
m>m  flagging.  Camellias  may  also  be  planted  as  well  as  other  evergreens. 
TTse  some  shading  if  the  sun  is  very  hot  at  midday.  An  old  shingle  or  two  or 
a  little  brush  will  answer  very  well,  but  the  plants  should  not  be  over^ 
shaded,  or  else  they  will  become  weak  and  may  die  ofF.  Prune  roses,  and 
do  not  be  afraid  to  use  the  knife  welL  The  usual  advice  for  pruning  Toees 
is  to  prune  back  hard  all  those  kinds  which  do  not  make  strong  growth,  but 
do  not  prune  back  so  hard  the  vigorousgrow^rs,  or  else  they  will  piodaoe- 
too  much  wood  at  the  cost  of  flowers.  The  first  thing  to  do  is  to  cut  out 
clean  all  dead  wood,  then  if  the  plants  seem  to  be  too  crowded  cut  out  clean 
the  crowded  shoots,  then  cut  back  the  remaining  branches,  and  endeavour  to 
make  a  well-balanced  plant  and  a  neat  job.  To  become  a  really  good  rose 
grower  one  must  learn  from  experience  and  observation.  Use  a  sharp  knife 
in  preference  to  shears,  and  do  not  be  afraid  of  a  few  scratches  from  the 
thorns.    When  the  pruning  is  finished,  gather  up  all  the  prunings  and  bom 
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them,  then  clear  away  weeds  and  fork  up  the  ground  between  and  around 
the  plants.  If  jou  are  not  a  good  baud  with  a  fork,  and  keep  tearing  and 
dragging  up  the  roots  as  you  dig,  you  had  better  use  a  sharp  spade,  for  it  is 
better  to  cut  the  roots  than  drag  and  tear  them  about.  You  need  not  dig 
up  the  ground  more  than  2  or  8  inches  deep,  and  if  you  stick  to  this  depth 
you  will  not  cut  many  roots.  When  you  have  finished  this  work  spread  a  mulcli 
of  dung  all  over  the  bed  about  2  or  3  inches  deep.  If  you  ha^e,  say,  fifty 
roses  planted  8  or  4  feet  apart,  you  will  require  a  good  deal  of  dung, 
but,  of  course,  this  should  be  plentiful  on  every  farm.  The  rose  is  one  of 
the  most  interesting  and  beautiful  flowers  it  is  possible  to  grow,  and  the  best 
kinds  for  general  purposes  are  those  known  as  the  tea-scented  and  hybrid 
teas,  for  they  wiU  be  nearly  always  in  blossom  if  the  seed-vessels  are  cut  off 
as  soon  as  the  flowers  fade  away. 

Septembeb. 

Vegetables. 

Ik  many  parts  of  the  Colony  the  ground  begins  to  get  sufSlciently  warm  for 
vegetables  of  a  rather  tender  nature,  and  consequently  it  would  be  advisable 
to  sow  seeds  of  as  many  varieties  of  useful  vegetables  as  would  be  likely  to 
thrive.  It  is  a  mistake  to  depend  on  one  or  two  kinds,  such  as  cabbages  and 
pumpkins,  which  are  apparently  the  most  generally  grown  in  the  country, 
when  vegetables  are  grown  at  all. 

A»paragu8. — It  may  not  be  too  late  in  cold. districts  to  plant  this  useful 
vegetable.  If  the  plants  have  not  begun  to  shoot  they  may  be  safely  moved 
from  the  seed-bed  to  their  permanent  bed. 

Arrowroot. — If  you  have  sufficient  space  in  your  vegetable  garden,  plant 
out  some  tubers  of  arrowroot,  provided  your  locality  is  in  one  of  the  warm 
districts  of  the  Colony.  This  plant  may  be  seen  in  patches  in  many  gardens 
growing  without  the  slightest  care,  and  probably  no  use  is  made  of  it, 
possibly  for  a  want  of  knowledge  as  to  how  to  obtain  the  starchy  matter 
from  the  roots.  There  should  be  no  difficulty  in  making  excellent  arrowroot, 
for  all  that  is  needed  is  a  good  supply  of  clean  pure  water  and  a  rough 
grater.  The  latter  can  be  made  from  a  side  of  a  kersoene  tin,  bent  into  a 
half -circle  and  nailed  on  a  board ;  but  before  nailing  on  the  board,  knock 
as  many  boles  through  it  as  you  can  with  a  large  nail  or  the  sharp  end  of 
a  file.  The  writer  has  used  such  graters  frequently,  and  they  answered 
admirably  for  grinding  up  the  roots  into  a  pulp.  When  sufficient  pulp 
has  been  ground  up  it  should  be  allowed  to  soak  in  water  for  some  time, 
then  rubbed  about  and  strained  on  a  fine  sieve.  The  starchy  matter  termed 
arrowroot  will  sink  to  the  bottom  of  the  water,  which  may  then  be  poured 
off.  Prequent  washings  will  be  necessary  before  the  starch  is  sufficiently 
clean  and  white  for  use.  It  should  be  spread  out  on  clean  cloths  in  the 
sun  to  thoroughly  dry^  after  which  it  can  be  put  away  in  bottles  or  jars 
until  required  for  use.  Children  can  very  soon  learn  now  to  manufacture 
arrowroot  suitable- for  home  use.  The  writer  used  to  make  quantities  before 
he  had  attained  the  age  of  ten  years.  The  best  kind  of  arrowroot  in 
made  from  a  small-growing  plant,  MararUa  arundinacea^  which  grows  to  a 
height  of  about  2  feet.  This  plant  is  not  very  plentiful  in  this  Colony,  and 
requires  a  warmer  climate  than  the  arrowroot,  Canna  edulis.  Either  ot  these 
had  better  be  planted  about  the  end  of  the  month.  Be  sure*  to  thoroughly 
clean  the  roots  before  they  are  ground  up  when  making  arrowroot. 

Beans,  kidney  or  French. — Sow  a  few  rows  from  time  to  time. 
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Bean,  Lima. — This  should  be  treated  in  the  same  manner  as  the  kidnej 
bean.  The  seeds,  either  in  a  green  or  dried  state,  are  used,  and  not  tbe  pods. 
There  is  a  tall-growing  runner  variety,  and  also  a  dwarf ;  the  first  named 
bears  the  best  beans.  Sow  the  seeds  wider  apart  than  those  of  the  French 
or  kidnej  bean. 

Beet,  Red. — Sow  a  little  seed  in  drills  1  foot  or  18  inches  apart,  not  deeper 
than  1  inch. 

Beet  J  Silver, — Manure  the  ground  well  for  this  vegetable,  in  order  to 
induce  the  growth  of  good  succulent  leaves,  for  the  leaves  only  are  used,  and 
not  the  root,  like  the  red  beet.  A  single  row  a  few  feet  in  length  will  be 
sufiBcient  if  the  plants  are  well  cultivated  and  sometimes  supplied  with  a 
good  soaking  of  liquid  manure,  made  from  the  droppings  of  animals. 

Cabbage. — Sow  a  little  seed  in  a  seed-bed. .  Plant  out  some  young  cabbages, 
if  you  have  any  large  enough  to  transplant,  to  a  well-dug,  well-drained,  and 
well-manured  bed. 

Oaulijlower  will  succeed  best  at  this  time  of  year  in  the  coolest  districts  of 
the  Colony.  Follow  the  directions  given  for  the  cabbage.  Plant  out  a  few 
plants,  and  also  sow  a  little  seed  in  the  seed-bed. 

Carrot, — Sow  a  few  rows  of  the  short  as  well  as  medium  and  long  varieties. 

Celery. — Sow  some  seed  in  a  small  seed-bed  or  box.  The  soil  should  be 
made  very  fine. 

Cucumber, — In  the  warm  districts  seed  may  be  sown  towards  the  end  of 
the  month.  The  ground  should  be  thoroughly  well  dug  up,  well  manured, 
and  well  drained. 

Endive  is  a  kind  of  chicory  used  as  a  salad  generally,  although  it  may  be 
cooked  as  spinach.  It  is  a  good  wholesome  vegetable,  but  is  not  used  as 
much  as  it  deserves  to  be.  Seed  may  be  sown  this  month  in  a  warm  corner 
where  frost  cannot  attack  it.  When  the  seedlings  are  large  enough  to  handle 
they  may  be  transplanted  to  a  well-manured  bed.  Plant  out  in  rows  about 
15  inches  apart,  and  let  the  plants  stand  about  1  foot  apart  in  the  rows. 

Leek. — Sow  some  seed  and  plant  out. 

Lettuce. — Sow  a  little  seed,  and  plant  out  when  the  young  lettuces  are 
large  enough. 

Melons,  Rock. — Seed  may  be  sown  in  warm  districts,  in  the  same  way  as 
was  directed  for  cucumbers. 

Melons,  Water. — Sow  seed  also  as  above,  but  the  plants  must  be  allowed 
considerably  more  space. 

Okra  or  Gumbo. — A  vegetable  bearing  a  succulent,  gummy,  or  mucilaginous 
pod,  which  is  used  for  thickening  soups.  Suitable  for  warm  climates.  Sow 
seed  in  a  box  or  seed-bed,  and  when  the  plants  are  large  enough  to  move 
shift  them  to  a  well-manured  bed.  Let  the  plants  stand  about  2  feet  apart 
each  way. 

Onions, — Sow  a  few  rows. 

Barsnips. — Sow  a  few  rows  in  just  the  same  way  as  was  advised  for  carrots. 
They  are  very  deep-rooting  plants,  and  the  soil  should  be  dug  to  a  consider- 
able depth. 

Peas. — ^A  few  rows  should  be  sown  from  time  to  time,  especially  in  the 
cool  parts  of  the  Colony. 

Bepper  (capsicum). — A  plant  or  two  is  all  that  will  be  needed  in  a  small 
home  garden.  The  seed  may  be  sown  in  a  box,  and  the  seedlings  trans- 
planted when  they  are  a  few  inches  in  height.  They  come  to  the  greatest 
perfection  in  the  warm  climates. 

Botato. — Plant  out  a  few  rows.  Some  of  the  best  varieties  are  Brownell's 
Beauty,  Early  fiose,  and  Kidney. 
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Pumpkins, — Sow  a  few  seed  in  ground  to  be  prepared  as  for  cucumbers, 
iising  plenty  of  dung.  Sow  the  se^  6  or  8  in  a  nole ;  the  holes  to  be  about 
8  feet  apart,  or  even  more. 

Bhubarh, — The  present  is  a  good  time  to  sow  seed  of  this  yegetable. 
Boots  are  generally  obtained  to  plant  out  and  time  is  thus  saved,  but  in 
many  localities  it  is  difficult  to  obtain  roots  when  they  are  required.  Sow  in 
drills  in  a  seed-bed,  and  when  the  seedlings  are  large  enough  to  handle 
transplant  to  a  well-dug  and  well-manured  bed,  where  they  may  remain 
until  large  enough  to  plant  in  their  permanent  places.  There  is  no  necessity 
to  sow  much  seed,  as  a  dozen  plants  will  suffice  for  an  ordinary  family. 

Tomato. — Seed  may  be  sown  in  the  open  ground  in  all  the  warm  districts. 
The  best  plan  is  to  sow  the  seed  in  a  box  or  seed-bed  and  transplant  the 
young  tomatoes  when  they  are  large  enough  to  move. 

Turnips. — Sow  a  few  rows  in  drills  about  18  inches  apart  on  well-manured 
ground.  It  is  customary  to  sow  turnips  broadcast  in  vegetable  gardens,  but 
this  is  a  mistake,  for  they  can  be  better  attended  to,  weeded,  and  thinned  if 
sown  in  drills.  Do  not  cover  the  seed  with  more  than  half  an  inch  of  fine 
soil. 

Vegetdble-mearrow  anf^  Squashes. — Sow  seeds  in  the  warm  parts  of  the 
Colony.     The  sowing  will  be  the  same  as  that  recommended  for  cucumbers. 

Flowers. 

During  the  month  of  September  plants  of  all  kinds  make  rapid  growth,  and 
the  garden  becomes  beautiful  with  fresh  young  foliage  and  numerous  flowers. 
Those  who  have  been  watching  with  interest  for  their  new  plants  to  flower 
wiU  soon  be  gratified,  for  during  this  and  the  following  month  (October)  all 
the  spring  flowers  will  have  expanded.  The  anemones,  ranunculuses,  daffo- 
diUs,  forget-me-nots,  pansies,  hyacinths,  violets,  some  camellias,  early  ros^, 
and  many  other  plants  should  be  in  bloom.  One  of  the  most  welcome 
of  little  flowers  is  the  sweet  violet.  Everyone  likes  the  violet,  and  very 
properly  so,  if  only  for  its  delicious  fragrance ;  but  the  best  kinds  are  not 
always  grown,  for  there  are  many  varieties  of  more  or  less  merit,  and 
amongst  the  best  are  the  doubles  which  succeed  well  in  cool  districts.  It  is 
a  great  mistake  to  allow  violets  to  grow  for  years  in  the  same  spot  without 
taking  them  up  sometimes,  dividing  and  replanting  after  the  ground  has  been 
well  dug  and  manured.  In  some  cases  it  would  be  advisable  to  throw  away 
all  the  old  plants  and  obtain  healthy  new  ones. 

^  Comparatively  tender  plants,  such  as  bouvardias,  may  be  planted,  and  they 
will  soon  push  ahead  and  make  good  plants.     Bouvardias  bear  very  pretty 
flowers  indeed,  and  are  easy  to  grow.    If  the  soil  should  be  very  dry  they 
will  need  watering  or  they  will  probably  die  away.    There  are  many  varieties, 
and  some  of  the  best  are  Brilliant,  bearing  flowers  of  a  bright  red  colour 
Candidissima,  white,  one  of  the  most  useful  of  the  bouvardias ;  Dazzler,  scarlet 
Elegans^  brilliant  scarlet ;  Hogarthiijlore  pleno,  rosy-salmon,  double-flowered 
Humboltii  corymhiflora^  large  white  sweet-scented  flower ;   Laura,  pink 
Longiflora  Olammea,  rose ;  Maiden*s  Blush,  a  very  useful  one,  flowers  pale 
pink;  President  Qarfield,  pale  peach,  double  flowered;  Priory  beauty,  rose- 
coloured  ;  Triomphe  de  Nancy,  orange-salmon,  double-flowered ;  Umbellaia 
earnea,  blush ;  Yreelandii,  white ;  Jacquinii,  scarlet,  a  most  useful  but  old 
variety ;  President  Cleveland,  deep  scarlet,  single,  one  of  the  best  of  the 
bouvardias. 

Prune  back  rather  hard  any  old  plants  of  bouvardias  there  may  be  growing 
in  the  garden. 
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Tlxat  out  pelargoniant  or  other  evergreen  plants  or  seedlingB  which  mar 
be  in  stock,  but  be  sure'  to  water  them  well  and  shade  from  the  sun  until 
they  become  well  established. 

Sk)w  seeds  of  tender  annuals  and  perennials  either  in  the  garden  or  in 
boxes,  or  kerosene  tins,  or  anything  that  will  contain  soil,  so  long  as  it  has 
an  opening  in  the  bottom  to  allow  of  surplus  waters  draining  away.  Any- 
thing planted  out  this  month  will  need  a  good  deal  of  care  and  attention,  if 
Uie  weather  is  hot  and  dry. 

OOTOBEE. 

Vegetableflk 

BeafiSy  French  or  Kidney  iwaffk, — May  be  sown  now  in  nearly  all  parts  of 
the  Colony.  It  will  thrive  in  almost  any  kind  of  soiJ,  provided  the  soil  be 
thoroughly  well  drained  and  well  manured. 

Beans^  Kidney^  runners, — These  may  be  managed  in  the  same  manner  a» 
the  dwarfs,  but  the  seeds  had  better  be  sown  wider  apart.  They  will  need 
the  support  of  poles,  or  any  thin  g^  else  that  viill  support  them.  For  general 
purposes  in  small  gardens  it  will  be  as  well  to  grow  dbly  the  dwarf  varieties. 

Bean,  Lima. — If  seeds  were  not  sown  last  month  this  should  be  done 
immediately.  There  is  a  dwarf  as  well  as  a  tall-growing  variety.  The  latter 
bears  the  largest  beans. 

Beet,  red, — Sow  a  little  seed  of  this  vegetable  in  rows  about  18  inches 
apart.  When  the  seeds  come  up  and  the  plants  are  strong,  thin  them 
out  gradually  until  you  have  strong  plants  standing  about  9  inches  from 
each  other.  The  ground  should  be  dug  deep,  but  should  not  be  freshly 
manured.  Small  clean  medium-sised  beets  are  to  be  preferred  to  those  of  a 
larger  size.     Badly-shaped  and  forked  roots  should  be  condemned. 

Beet,  silver. — Is  used  for  the  leaves  only.  Sow  a  little  seed  in  heavily- 
manured  ground.  A  few  plants  will  be  sufficient  for  an  ordinary-sised 
feunily. 

Cabbage, — Sow  a  little  seed  in  drills  in  a  seed-bed.  Plant  out  any  strong 
plants  that  may  bb  available,  and  do  this  with  care. 

Cauliflower. — Sow  al  little  seed  and  manage  the  plants  as  advised  for  the 
cabbage.  Cultivate  the  ground  with  a  hoe  between  the  rows  of  cauliflowers 
as  well  as  cabbage,  and  ail  members  of  the  same  class  of  vegetables. 

Carrot. — Sow  a  few  rows  or  drills  about  1  foot  or  18  inches  apart. 

Celery. — Prepare  some  ground  by  heavily  manuring  and  well  digging,  and 
when  some  of  the  best  seedlings  are  ready,  transplant  them  from  the  seed- 
bed. Celery  requires  plenty  of  water,  but  the  ground  should  be  well  drained. 
When  grown  on  the  flat  the  stalks  may  be  blanched  or  made  white  by  placing 
boards  on  each  side,  or  anything  else  that  will  keep  away  the  light. 

Cucumber. — Prepare  a  bed  by  digging  the  ground  (ieep,  by  draining  it 
well,  and  by  applying  a  good  dressing  of  manure,  unless  the  soil  is  rich 
enough  without  it,  as  may  be  the  case  on  some'  farms.  Sow  six  or  eight 
seeds  within  a  few  inches  of  each  other,  in  a  clump,  as  it  were ;  and  about 
6' feet  distant  put  in  another  ^*  clump,"  and  so  on  until  your  bed  is  planted. 
When  the  seeds  come  up  and  the  plants  are  strong,  thin  out  all  but  two  or 
at  most  three  plants.  If  necessary,  those  you  thin  out  can  be  moved 
carefully  and  planted  in  another  bed,  or  they  may  be  required  to  fill 
up  misses.  Water  the  plants  before  they  are  moved,  and  again  when 
planted. 

Cress  and  Mustard. — ^The  seeds  of  thene  salad  plants  are  generally  sown 
together.    They  are  wholesome  and  useful  vegetables  to  eat  in  a  green  states 
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and  a  few  seeds  should  be  sowa  occastotiallj  to  keep  up  a  supply.  Use  a 
good  dressing  of  rotted  manure  and  mix  it  well  up  with  the  soiL  Mustard 
and  cress  are  about  the  easiest  of  vegetables  to  grow. 

Capsicum  or  Chilli, — ^The  seed  may  now  be  sown  in  a  box  or  pot,  or  in  a 
seed-bed,  and  the  young  capsicums  afterwards  planted  out  about  3  feet  apart. 

Egg  plant. — Sow  in  the  same  manner  as  the  above  and  afterwards  trans- 
plant. This  vegetable  requires  a  very  warm  situation.  It  is  questionable 
whether  more  than  a  few  plants  of  it  ave  worth  growing.  The  fruit  is  very 
ornamental. 

Kohl  rahi,  or  Turnip-rooted  Cabbage. — A  few  plants  are  worth  trying.  It 
10  not  advisable  to  grow  it  to  any  extent  until  it  is  ascertained  that  the 
family  cares  for  it.    Sow  and  plant  as  for  cabbage* 

Leek.-^ow  seed  and  plant  out.  Water  often,  and  apply  abundance  of 
liquid  manure. 

Lettuce, — ^The  best  kind  for  this  time  of  the  year  to  sow  is  one  of  the 
Drumhead  class.  Manure  well,  and  use  liquid  manure  frequently  to  keep 
the  plants  growing  fast.  Sow  the  seeds  in  a  seed-bed,  and  when  moving  the 
plants  be  particularly  careful  not  to  break  the  roots. 

Melon^  Bock  and  Water, — Prepare  the  ground  as  recommended  for  the 
cucumber,  and  sow  the  seed  in  the  same  way.  The  water-melons  should  be 
sown  wider  apart  than  the  cucumbers  or  roek-melons. 

Okra, — Plant  out  from  the  seed-bed  any  young  plants  that  are  strong 
enough,  2  or  3  feet  apart.    Sow  a  little  seed. 

Onion. — Sow  a  little  seed.  Any  plants  that  are  growing  should  be  kept 
carefully  weeded,  and  spread  a  dressing  of  soot  and  salt  about  them.  Haif 
Boot  and  half  salt. 

Farsnip. — Sow  a  little  seed  in  rows  about  2  feet  apart.  The  ground 
should  be  dug  as  doep  as  possible. 

JPeae. — ^A  row  or  two  may  be  sown.  The  peas  will  succeed  best  during^ 
the*  summer,  in  the  coolest  parts  of  the  Colony. 

Potato, — Plant  out  a  few  rows  of  medium-sized  whole  potatoes.  Use 
plenty  of  manure  unless  the  soil  of  the  garden  is  sufficiently  rich  without  it. 

Fumpkin,—Sovr  a  few  seeds  of  the  ironbark  variety  if  it  can  be  obtained. 
Prepare  the  ground  well  and  use  manure  liberally.  Sow  the  seeds  in  clumps 
about  8  feet  apart,  and  thin  out  the  plants  to  two  or  three  when  they  are 
strong  enough. 

Badish, — A  few  radishes  well  grown  are  always  useful.  It  would  be  as 
well  not  to  BOW  too  much  seed  at  a  time  as  the  roots  soon  deteriorate.  Apply 
well-rotted  manure,  and  dig  up  the  soil  well  and  make  it  fine.  Sow  in  row8» 
and  thin  out  the  plants  as  soon  as  the  second  leaves  appear. 

Boeella, — This  is  a  kind  of  Hibiscus,  which  will  succeed  only  in  the  warmest 
parts  of  the  Colony.  The  portion  of  the  plant  used  is  the  flower  calyx.  It 
makes  an  excellent  and  most  beautiful  coloured  preserve.  The  seed  should  bo 
sown  in  pots  or  boxes,  and  the  plants  afterwards  transplanted  to  well-manured 
ground. 

Bhubarb, — A  little  seed  may  be  sown  in  a  box  or  seed-pan,  but  it  is  rather 
late  in  the  season. 

Ibmato, — Plant  out  largely  from  the  seed-bed,  or  sow  seeds  if  this  has  not 
yet  been  done.  Make  some  kind  of  support  for  the  plants  to  be  tied  to,  so 
as  to  keep  them  ofE  the  ground  as  much  as  possible.  There  is  no  end  to  the 
varieties  of  tomatoes,  yellow  and  roA,  largo  and  small.  The  medium-sized 
and  the  small  are  generally  the  best  flavoured,  and  are  on  that  account  to  be 
preferred  to  the  large  and  handsome  kinds.  "No  vegetable  garden  should  be 
without  a  few  plants. 
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Turnip. — A  little  seed  may  be  sown  on  well-manured  ground  in  drills. 
Vegetable^marrow  and  Squash. — Sow  seeds  on  ground  that  should  be  pre- 
pared in  the  same  waj  as  that  recommended  for  cucumbers. 

Flowers. 

During  the  month  of  October  most  of  the  roses  and  many  other  plants  are 
at  their  best ;  but,  unfortunately,  it  frequently  happens  that  strong  north- 
westerly hot  winds  blow  severely  and  destroy  the  flowers.  It  is  impossible 
to  prevent  this,  unless  the  garden  be  protected  by  hedges,  high  paling  fences, 
or  buildings,  but  even  then  hot  air  penetrates  almost  everywhere.  When 
the  rose  flowers  have  thus  been  destroyed  they  should  be  cut  off,  and  a  fresh 
supply  will  be  forthcoming  before  very  long. 

The  chrysanthemum  is  a  flower  which  seems  to  be  growing  in  popularity 
almost  everywhere.  The  plant  is  one  of  the  easiest  to  grow,  and  it  will 
pri>duce  flowers  without  any  care  ;  but,  in  order  to  obtain  flowers  of  good 
ijuality,  and  up  to  the  mark  for  exhibition  purposes,  a  great  deal  of  care  and 
constant  attention  is  necessary.  Plants  can  be  obtained  during  the  month, 
and  ]>lanted  out  in  the  open,  either  amongst  other  flowering  plants  or  else 
in  a  border  by  themselves,  where  they  can  be  specially  attended  to.  This 
latter  practice  is  that  generally  adopted  by  those  who  cultivate  chrysanthe- 
mums for  show  purposes.  After  planting  do  not  allow  suckers  to  grow 
at*ound  the  base  of  the  plant,  and  train  it  up  to  a  stake  which  has  been  driven 
firmly  into  the  ground  tor  the  purpose.  Examine  the  plant  frequently,  and 
keep  it  growing  by  frequent  a|)plication8  of  liquid  manure,  and  if  the  weather 
be  dry,  apply  plenty  of  water,  and  spray  with  a  syringe  in  the  evening. 
CalorpiUars  are  great  enemies  to  the  chrysanthemums,  therefore  they  should 
be  constantly  searched  for  and  killed. 

Many  varieties  of  beautiful  bulbs  will  flower  during  this  month  if  the 
weather  has  been  favourable.  Liliums  of  varieties,  gladiolus,  and  others 
should  be  making  fine  growth  and  will  flower  later  on.  Tie  up  the  leaves 
of  bulbs  such  as  daffodils,  Ac,  to  keep  them  out  of  the  way  and  tidy,  but  do 
not  cut  them  off — just  let  them  wither  away — for  they  are  necessary  to 
elaborate  material  for  next  seasons  flowers  and  leaves. 

In  the  semi-tropical  coastal  districts  the  gardens  can  be  greatly  beautified 
by  the  addition  of  palms  and  tree  ferns.  They  can  be  planted  out  during  the 
month  if  tho  weather  be  not  too  dry.  The  Lord  Howe  Island  palms, 
Kentias  or  Howeas,  are  remarkably  beautiful  and  easily  obtainable.  The  &n- 
leaved  palms  such  as  our  own  cabbage-tree,  chamoerops  of  kinds,  livistonas, 
and  sabals  are  exceedingly  handsome  when  well  grown. 

Seedlings  of  tender  annuals  and  perennials  may  now  be  planted  out  in 
the  open,  and  seeds  may  be  sown,  in  the  open,  of  such  plants  as  cockscombs, 
balsams,  portulacas,  and  sunflowers. 

Edgings  of  grass,  box,  Ac,  will  grow  very  quickly  now,  therefore  they 
should  be  frequently  cut  and  kept  trim.  Edgings  and  hedges  badly  kept  are 
great  eyesores. 

November. 
Vegetables. 

Beans y  Kidney  or  French,  —In  the  warmest  parts  of  the  Colony,  plants 
raised  from  early  sown  seed  should  now  be  bearing  pods  large  enough  for  use. 
Sow  seed  largely. 

Beet,  Bed  and  Silver. — Sow  a  row  or  two  of  seed  in  well  dug  up  ground. 
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BroeeoU, — Sow  a  little  seed  and  transplant  anj  strong  young  plants  you 
may  haye  large  enough  to  put  out.  This  vegetable  is  veiy  much  like  cauli- 
flower, and  may  be  grown  m  the  same  manner. 

Cahhage. — Sow  a  little  seed  occasionally,  not  much  at  a  time,  but  just 
sufficient  to  keep  up  a  continuous  supply  of  plants.  Plant  out  a  few  strong 
young  cabbages  from  the  seed-bed  to  some  well-manured  ground. 

Carrot, — Some  seed  may  be  sown  in  drills,  and  when  the  plants  come  up, 
and  have  attained  a  fair  size,  thin  out  considerably. 

Cauliflower, — A  little  seed  may  be  sown,  either  in  a  box  or  seed-bed,  to  be 
protected  from  the  hot  sun.  Mulch  the  surface  with  some  finely  broken  up 
dry  cow-dung,  and  do  not  allow  the  soil  to  become  dry. 

Celery. — Sow  a  very  little  seed,  if  it  is  thought  to  be  required,  in  a  seed- 
pan  or  box,  and  if  there  are  any  plants  available  plant  them  out  in  richly 
prepared  ground,  either  in  prepared  trenches  or  on  the  flat. 

Cucumber. — Sow  seed  in  ground  that  has  been  well  prepared  by  deep 
digging  and  rather  heavy  manuring.  Draining  should  also  be  attended  to. 
Any  plants  that  are  up  and  making  headway  should  be  pinched  back  as  they 
extend  their  spreading  shoots,  in  order  to  keep  them  bushy  and  compact. 
Plants  which  are  not  growing  well  should  have  some  liquid  manure  from  time 
to  time,  but  this  should  be  made  very  weak. 

Cre89  and  Muttard. — Sow  seed  largely.  During  the  hot  weather  frequent 
applications  of  liquid  manure  will  improve  them  and  make  them  tender  and 
crisp. 

JEgg  Plant, — Plants  from  seed  sown  some  little  time  back  should  be  ready 
to  plant  out  in  the  garden,  3  feet  or  more  apart  every  way.  Seed  may  be 
sown,  if  plants  have  not  been  raised. 

Leek, — Sow  a  little  seed  in  the  seed-bed,  for  succession.  It  is  always  well 
to  have  a  few  young  plants  ready  to  put  out  when  required.  Plant  out  a 
few  strong  young  leeks  deep  in  the  soil.  Pair-sized  plants  that  are  growing 
well  may  be  earthed  up  to  make  the  stalks  white  and  tender.  This  vegetable 
can  be  strongly  recommended  as  being  most  wholesome. 

Lettuce. — Plant  out  a  few  strong  young  lettuces  from  the  seed-bed,  but 
make  the  ground  rich  with  well-rotted  manure  before  planting.  They 
should  be  grown  quickly  at  this  time  of  the  year,  or  they  will  probably  soou 
run  to  seed. 

Maize  Sweet, — This  is  a  useful  and  palatable  vegetable  not  often  used  in 
this  Colony,  but  common  enough  and  much  liked  in  America.  Sow  in  rows 
about  4  feet  apart,  and  drop  the  corn  about  1  foot  apart  in  the  rows. 
When  it  comes  up,  cultivate  tne  well  soil  between  the  rows,  but  do  not  draw 
the  soil  in  a  ridge  to  the  plants.     Cultivate  ^'  on  the  flat.*' 

Melons. — Sow  a  few  seeds  in  well-prepared  ground,  in  the  same  manner 
recommended  for  cucumbers.  The  pie,  or  preserving  melon,  should  not  be 
forgotten,  as  it  is  very  productive  and  useful  for  preserve. 

Okra  or  Gumbo. — Plant  out  a  few  seedlings  if  any  are  available,  but  if  not 
BOW  some  seed.  This  vegetable  is  useful  for  soups  and  stews.  Its  young 
seed  pods  contain  a  considerable  quantity  of  glutinous  matter,  which  is  said 
to  be  wholesome  and  nourishing.  The  flowers  are  pretty,  and  the  plant  may 
be  grown  for  ornamental  as  well  as  useful  purposes. 

Onion, — Sow  a  little  seed,  and  keep  the  onion  beds  free  from  weeds. 
Scatter  amongst  any  onions  which  you  may  have  growing  a  mixture  of  soot 
and  salt,  half  and  half.  This  is  a  useful  stimulant,  and  it  will,  in  a  great 
n:easui*e,  prevent  the  attacks  of  worms  and  insects. 

JPeas,  ^A  few  rows  should  be  sown,  in  cool  and  moist  climates  especially. 
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.  Peppers,  Ohili  or  0op9iemn. — Plant  oat  a  few  .seedlingB,  and,  if  required, 
jseed  may  be  sown.  A  very  few  plants  will  serve  for  the  purposes  of  a 
family. 

Potatoes, — ^A.  few  rows  may  be  planted.  Plant  only  whde  potatoes  of  a 
4nediam  size.     TJse  plenty  of  rotten  horse  or  cow  dung. 

Pumpkins, — Sow  some  seed  in  well-manured  or  rich  ground.  Plants  that 
are  nrogressing  should  be  kept  pinched  back  to  prevent  them  rambling  too 
mucQ. 

Sadish, — Sow  a  little  seed  from  time  to  time  and  use  the  planteaa  quickly 
«8  they  are  ready.  Old  radishes  are  almost  useless  and  indigestible,  and 
should  be  thrown  to  the  pigs. 

Shubarb. — Sow  a  little  seed  in  order  to  raise  plants  to  put  out  next  winter 
<or  early  spring.  Tins  is  a  useful  plant  to  grow,  and  no  garden  should  be 
without  it. 

JSweet  Potatoes  thrive  best  in  a  warm  sandy  loam.  The  tubers  will  readily 
start  into  growth  if  laid  out  on  a  warm  bed  and  covered  about  an  inch  or 
two  with  stable  dung  kept  rather  moist.  The  cuttings,  or  rooted  plants, 
ahould  be  planted  out  in  rows.  These  rows  should  be  about  4  feet  apart, 
and  the  cuttings  should  be  planted  1  foot  apart  in  the  rows.  When  the 
vines  are  growing,  it  would  be  well  to  raise  them  occasionally  to  prevent 
them  taking  root  at  the  joints. 

Spinach, — Sow  a  little  seed,  but  very  little. 

Tomato. — Sow  seed  in  such  quantity  as  may  be  required,  and  plant  out 
from  the  seed-bed  if  any  plants  are  available.  Keep  large  plants  tied  up  to 
<ome  support  if  possible,  and  the  fruit  will  then  npen  better  and  be  less 
liable  to  rot. 

Turnips. — Sow  a  little  seed  in  rown. 

Vegetable  Marrow  and  Squash, — Sow  a  little  seed  in  the  same  way  as 
recommended  for  cucumber. 

Flowers. 

DuBiNo  this  month  the  chief  work  will  be  the  keeping  the  weeds  in  check, 
trimming  edgings  and  hedges,  keeping  walks  clean  and  tidy,  and  grass  plots 
•cut  short. 

looses  should  be  in  splendid  bloom,  especially  the  tea-scented  and  hybrid 
tea- scented  varieties.  If  the  rose  seeds  or  seed  vessels  be  cut  off  and  the 
little  branches  on  which  they  were  growing  be  cut  back  an  eye  or  two,  fresh 
flowers  will  soon  appear.  Eose  plants  which  aro  obtained  from  the  nurseiy- 
«*nen  are  generally  grafted  on  eome  strong  growing  stock,  and  very  frequendy 
the  stock  is  allowed  to  grow  in  mistake  for  the  proper  rose.  Instances  of 
this  may  be  seen  all  over  the  Colony  in  the  little  gardens  about  town  resi- 
liences. Close  attention  will  soon  show  the  difference  in  the  foliage  of  the 
variety  of  rose  used  for  a  stock,  and  any  growth  which  appears  about  the 
.stem  or  from  the  roots  should  be  cut  clean  away.  Give  the  roses  a  gallon 
•or  t\v^o  of  liquid  manure  occasionally,  and  it  will  make  them  thrive  splendidly. 
There  is  no  flower  which  gives  more  satisfaction  than  a  rose,  for  it  will  stand 
110  end  of  ill-treatment,  and  will  always  respond  to  attention  and  care. 

Many  kinds  of  bulbs  flower  well  this  month,  and  chief  amongst  them  is  the 
magnificent  species  known  as  the  Hippeastrum,  which  is  remarkably  easy 
of  cultivation,  for,  once  it  is  planted,  it  may  remain  undisturbed  for  years, 
and  will  continue  to  flower  without  fail.  Uo  not  cut  away  the  leaves  of  any 
bulbs  which  have  flnished  their  flowering,  but  let  them  die  away  of  their  own 
accord.  These  leaves  gather  material  from  the  atmosphere  which  assists  the 
bulbs  to  lay  up  a  store  of  nourishment  for  the  production  of  flowers  next 
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Beason.  As  the  leaves  die  off,  mark  wifcb  sticks  whereabouts  the  bulbs  are 
growing:,  so  as  not  to  injure  them  when  digging  and  clearing  up  the  garden. 

Dahlias  may  be  planted  at  any  time  convenient.  Take  care  that  the  tubers 
have  a  portion  of  the  crown  to  each,  otherwise  thev  will  not  grow.  The 
variety  known  as  the  cactus  dahlia  is  one  of  the  bestto  plant,  and  is  coming 
into  great  favour.  Single  varieties,  also,  are  very  pretty,  and  are  well  worth 
growing.     Some  of  the  striped  kinds  are  remarkabtv  good. 

Plant  out  balsams  and  any  other  tender  kinds  oi  plants  which  you  may 
have  raised.  The  balsam  needs  a  rich  warm  soil  to  enable  it  to  come  to  the 
greatest  perfection.     It  needs  also  plenty  of  space  in  which  to  grow. 

Decembek. 
VegetaUes. 

This  is  one  of  the  most  trying  months  of  the  year  for  gardens,  and  there  is 
often  some  difficulty  experienced  in  raising  good  vegetables,  especially  when 
dry,  hot  winds  occur.  There  should  be  no  difficulty  for  farmers  and  others 
who  keep  stock  to  provide  a  plentiful  supply  of  material  suitable  for  a  mulch 
in  the  droppings  o£  animals,  straw,  and  dead  leaves.  These  should  be 
gathered  together  in  a  heap,  and  allowed  to  rot,  or  partially  rot.  This  can 
be  done  from  time  to  time  when  convenient.  Wheti  hot,  dry  weather  is 
likely  to  occur  a  heavy  dressii^g  should  be  spread  all  over  the  ground 
amongst  the  vegetables.  Stirring  up  the  soil  frequently,  has  to  a  great 
extent  the  same  effect  as  a  mulch — that  is,  to  prevent  soil-moisture  from 
evaporating. 

Beans,  French,  or  Kidney, — As  soon  as  old  plants  have  ceased  to  produce 
beans  they  should  be  cleared  away,  and  the  ground  can  then  be  used  for 
some  other  kind  of  vegetable  after  it  has  been  well  dug  up  and  msniired. 
Sow  seed  largely. 

Brocoli, — A  small  quantity  of  seed  may  be  sown,  either  in  boxes  or  a  seed- 
bed, which  should  be  shaded  and  watered.  When  the  plants  are  strong  and 
hardy  they  should  be  planted  out,  about  3  or  4i  inches  apart,  in  a  small,  well- 
prepared  bed,  in  order  that  they  may  develop  well  for  further  planting  out 
in  their  permanent  places. 

Borecole  or  Kale, — Sow  a  little  seed,  and  shade  and  water  as  suggested 
for  brocoli. 

Oahhage, — Sow  a  small  quantity  of  seed  and  treat  as  above.  Strong 
young  seedlings  may  be  planted  out  to  some  well-prepared  ground. 

Cauliflower, — Sow  a  small  quantity  of  seed  and  treat  them  as  recommended 
for  brocoli. 

Cucumber, — Seed  may  be  sown  if  more  plants  are  required.  The  fruit 
should  now  be  available  in  quantity.  Plants  coming  on  slowly  will  be 
improved  considerably  if  supplied  with  occasional  applications  of  liquid 
manure,  made  from  horse,  cow,  or  fowl  dung,  or  all  three  mixed  together. 
It  should  not  be  allowed  to  flow  over  the  leaves  when  applied. 

Celery. — ^A  little  seed  may  be  sown  during  the  month  so  as  to  have  a 
eupply  available  if  required.  There  is  no  need  to  waste  seed,  for  not  many 
plants  will  be  required. 

Cress  and  Mustard,^8ow  a  little  seed  occasionally  to  keep  up  a  supply. 
Make  the  ground  rich  with  well-rotted  manure. 

Kyy  Plant, — A  little  seed  may  be  sown,  if  plants  are  required. 

Maize,  Sugar  or  Sweet, — This  is  but  seldom  used  in  the  Colony  as  a 
vegetable,  but  it  is  well  deserving  of  a  trial    The  ordinary  kinds  of  maize 
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are  Bot  nearly  so  good  for  table  use  as  the  Sweet  varieties.  The  growing  of 
maize  is  so  well-known  in  the  localities  for  which  it  is  suitable  that  there  is 
no  need  to  enter  into  detail  here. 

Onion. — Sow  a  small  quantity  of  seed  in  drills.  Attend  carefully  to 
growing  plants,  and  keep  them  quite  free  from  weeds. 

Parsley, — If  there  are  no  plants  in  the  garden  sow  a  little  seed,  for  no 
garden  should  be  without  a  few  plants. 

Feat, — In  the  cool  parts  of  the  Colony  sow  a  few  peas,  and  keep  the 
ground  between  the  rows  well  cultivated  in  order  to  retain  moisture  and 
destroy  weeds. 

Pumpkin, — Seed  may  be  sown  if  more  plants  are  needed,  or  if  the  supply 
from  plants  already  raised  does  not  seem  likely  to  be  sufficient  for  require- 
ments. 

Radish, — A  little  seed  may  be  sown  occasionally  to  keep  up  a  supply. 

Spinach, — Sow  a  little  seed  of  this  useful  vegetable,  which  is  not  grown  so 
frequently  as  it  should  be. 

Tomato. — There  should  be  an  abundance  of  the  fruit  of  this  vegetable  in. 
all  kitchen  gardens  at  this  season  of  the  year.  A  great  deal  is  generally 
wasted  and  allowed  to  rot,  when  it  could  be  preserved  and  made  into  sauces 
and  so  on.     Seed  may  be  sown  if  any  more  plants  are  required. 

Turnips. — Sow  a  small  quantity  of  seed  in  drills,  and  thin  out  the  plants 
well  when  they  come  up. 

Flowers. 

A  good  deal  of  attention  must  be  given  to  Chrysanthemums  if  it  be  the 
intention  to  grow  flowers  of  the  best  quality.  Chrysanthemums  will  grow 
almost  anywhere,  provided  they  have  sufficient  moisture,  and  will  produce 
pretty  flowers  in  great  quantity ;  but  it  is  quite  a  different  matter  if  extra 
tine  flowers  are  required.  Considerable  care  must  be  taken  with  the  plants 
from  their  youngest  stage  until  their  flowers  are  in  full  bloom.  They  will 
need  watering  frequently  overhead  and  to  the  roots.  They  should  be  grown 
to  one  stem  only,  and  they  should  be  tied  up  to  a  trellis,  or  to  stakes,  as  they 
grow.  Liquid  manure,  in  a  weak  state,  should  be  supplied  occasionally,  and 
a  dressing  of  farmyard  manure — straw  and  dung — had  better  be  spread  over 
the  soil  between  tlie  plants  as  a  mulch.  All  suckers  should  be  removed  as 
they  grow  up  around  the  plants,  and  insects,  caterpillars,  &c.,  must  be 
looked  for  almost  daily.  Enthusiasts  in  Chrysanthemum  culture  take  a  great 
deal  of  trouble  with  their  plants,  much  more  than  is  generally  supposed. 
Very  good  flowers  may  be  grown  under  ordinary  care,  however,  and  they  are 
worth  spending  somo  little  time  over.  Chrysanthemums  make  very  pretty 
pot-plants,  for  they  can  easily  be  trained  into  a  variety  of  forms,  with  little 
more  trouble  than  nipping  off  the  shoots  and  tying  out  the  branches  as  they 
grow. 

Dahlias  will  need  good  supplies  of  water,  and  some  liquid  manure  now 
and  then.  They  should  be  tied  up  to  stakes  as  they  grow,  for  they  will  need 
support,  their  stems  being  very  brittle  and  easily  broken  by  winds. 

Bouvardias,  which  bear  exceedingly  pretty  and  graceful  flowers,  should  now 
be  producing  abundantly,  and  the  more  frequently  the  flowers  are  cut  the 
more  the  plants  will  produce.  They  should  be  supplied  with  liquid  manure 
occasionally,  if  th^y  do  not  seem  to  thrive  luxuriantly. 

Remove  the  dead  leaves  ot  bulbs  as  they  dry  up,  but  do  not  cut  them  off 
whilst  they  are  in  a  green  state.  It  would  be  as  well  to  put  in  two  or  three 
sticks  around  the  bulbs,  to  prevent  them  being  destroyed  when  digging  up 
the  garden. 
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Th'e  Manufacture  of  Perfumes. 


Ik  conneetion  with  liie  interest  lately  taken  in  the  mannfaGtnre  of  scent 
from  Australian  flowers,  the  followinf  aceount  of  the  processes  for  manu* 
factnre  of  perfumes  in  Eranee  may  be  of  practieal  value : — 

The  art  of  producing  seent,  wmeh  is  well  understood  at  Nice,  can  only  be 
acquired  by  long  practice,  by  which  alone  the  blending  of  the  primary 
essences  in  proper  ^ropeitions  becomes  thoroughly  understood. 

The  first  process  is  the  extraction  of  the  essences  by  distiUation.  A  large 
copper  Tossel  or  alembic  is  filled  with  water  to  about  two-^thirds  of  its 
capacity ;  the  flowers  to  be  treated  are  then  introduced,  and  it  is  hermetically 
dosed.  It  is  then  placed  on  a  fire ;  usually,  in  our  days,  gas  or  steam  is 
used  for  this  purpose.  Steam  is  generated  by  this  means  in  the  cylinder, 
and  is  carried  by  means  of  a  pipe  into  a.second  cylinder,  which  is  constantly 
kept  replenished  with  cold  water,  and  is  famished  with  an  oyerflow  cock. 
The  pipe,  in  its  passage  through  the  second  cTlinder,  assumes  the  form  of  a 
spiral  coil.  This  coil  ^ids  in  a  cock  at  the  bottom  of  the  cylinder,  from 
which  the  volatile  essence  exudes  drop  by  drop  as  the  steam  becomes  con* 
densod  in  its  passage  through  the  spiral  coil. 

In  this  manner  the  essence  is  collected  in  a  small  glass  voBsel,  while  at  i^ 
same  time  the  water  containing,  a  small  portion  of  the  scent,  and  which  still 
remains  in  the  alembic  af  oresaid,  is  itself  perfumed,  and  becomes  the  rose 
water  or  orange  flowerwater  of  tnide. 

All  flowers  are  not  susceptible  of  this  treatment  seme  of  them,  such  as 
jessamine,  violet,  oassie,  tuberose,  &o.,  containing  no  essence,  have  to  be 
treated  by  a  different  process,  which  will  be  preeently  described. 

Of  the  flowers  producing  essences,  the  orange  flower  produces  but  I 
gramme  of  essenoe  for  1  kilo  of  flowers,  or  but  one  thousandth  part.  This 
essenoe  is  styled  ''neroli,"  and  is  the  principal  essence  produced  in  the 
district  between  the  Yar  and  the  Italian  irontier. 

The  following  table  will  show  the  proportionate  yield  of  the  different 
flowers : — 

Neroli 1,000  lb.  of  flowers,  1  lb.  of  essence. 


Bose 
Oeranium 

Mint 

Orange  leaf  (bitter) 
Lavender 
Eucalyptus     ... 


25,000  „  „  1 

1,000  „  „  1  „ 

•1,000  „  „  0-750  „ 

j.,UUU  ,1  „  1  „ 

100  „  „  0600  „ 

100  „  „  0-500  „ 

The  volatile  essences  thus  obtained,  combined  and  mixed  together  with  a 
certain  quantity  of  alcohol,  are  used  in  the  preparation  and  as  the  basis  of 
Eau  de  Cologne,  toilet  vinegar,  lavender  water,  &c. 

*  Beport  by  British  Coniul  Harrii,  of  Nice^  7raiio9« 
2h 
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There  are  two  processes  used  for  tlie  purpose  of  extracting  perfume  from 
flowers  which  do  not  contain  the  volatile  essence. 

The  first  may  be  described  as  the  cold  process,  and  the  second  as  the  hot 
process. 

The  former  is  generally  used  for  cassie  (^Acacia  Fameriand),  jessamine, 
jonquils,  tuberoses,  violets,  and  some  other  flowers. 

Ereshly •gathered  flowers  are  placed  upon  a  layer  of  pure  lard,  a  quarter 
of  an  inch  in  thickness,  spread  over  a  sheet  of  glass  about  2  feet  square, 
which  is  framed  in  wood  and  forms  a  kind  of  tray.  These  trays,  sometimes 
some  forty  or  fifty  together,  are  then  piled  upon  one  another.  The  flowers 
are  changed  every  twelve,  eighteen,  or  twenty-four  hours,  according  to 
circumstances,  and  the  process  is  thus  continued  until  the  lard  is  sufficiently 
charged  with  perfume.  Jessamine  an4  tuberose  are  frequently  changed,  as 
often  as  fifty  times  before  the  lard  is  considered  to  be  sufficiently  impreg- 
nated, cassie  and  violets  from  thirty  to  forty  times,  and  jonquils  about 
twenty  times  only. 

The  fat  thus  obtained  can  be  packed  in  air-tight  tins  and  conveyed 
anywhere,  and  it  used  to  be  thus  exported  in  considerable  quantities  to 
BimmeFs,  in  London,  from  their  garden  at  Nice. 

When  the  hot  process  is  resorted  to  for  the  purpose  of  obtaining  the 
impregnated  fat,  20  lb.  of  grease  are  placed  in  a  copper  vessel,  together 
\vith  some  5  lb.  of  flowers.  The  vessel  is  then  placed  over  a  slow  fire, 
and  the  contents  are  well  stirred.  After  allowing  the  compound  to  boil  for 
ten  minutes  the  vessel  is  left  to  cool  for  some  hours.  An  additional  5  lb. 
of  flowers  are  then  added,  and  the  process  is  repeated  until  the  fat  has 
absorbed  the  requisite  amount  of  perfume.  The  hot  liquid  is  then  poured 
through  a  sieve,  and  the  greasy  flower-paste. that  remains  is  subjected  to 
hydraulic  pressure.  It  is  in  these  two  ways  that  the  "  pomades  "  of  trade 
are  produced. 

From  these ''  pomades  "  perfumed  and  alcoholised  liquids  are  extracted 
by  means  of  grain  spirit,  and  also  by  spirits  of  wine.  These  are  the 
'*  extracts  **  of  trade,  and  it  is  bv  the  judicious  blending  of  the  different 
essences  and  concentrated  perfumes,  obtained  by  the  processes  above 
described,  that  the  numerous  scents  are  produced.  The  machinery  used  in 
their  production  is  very  simple. 

There  are  certain  perfumes  which  can  only  be  obtained,  however,  by 
fermentation  of  certain  fruits,  flowers,  and  roots,  with  alcohol ;  of  this 
nature  are  benzoin  (tonquin  bean),  iris,  and  others  which  are  of  great  use 
in  the  manufacture  of  scents. 
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With  our  huge  producing  areas  and  relatively  sparse  population,  we  must 
look  to  foreign  markets  for  the  consumption  of  surplus  products. 

In  the  past  this  necessity  has  not  been  sufficiently  recogoised,  with  the 
result  that  many  growers  haye  not  managed  to  secure  profitable  outlets  for 
their  products. 

The  discouraging  remark,  "What's  the  use  of  growing  a  crop  of  so 
and  so  when  you  can  get  nothing  for  it?"  is  so  frequently  heard  that  one  would 
be  disposed  to  think  over-production  was  general.  Thus  we  hear  of  hundreds 
of  tons  of  good  fruit  rotting  on  the  ground  annually,  thousands  of  tons  of 
potatoes,  maize,  chaff,  and  other  produce  wasted  for  want  of  markets,  while 
all  the  time  the  possession  of  a  little  knowledge  as  to  what  to  grow,  and 
how  to  handle  the  crops  when  grown,  would  possibly  give  us  as  consumers 
the  teeming  millions  o£  Europe. 

Nature  has  given  us  conditions  of  soil  amd  climate  of  sucb  wonderful 
diversity  that  within  our  own  borders  we  can  produce  crops  proper  to  all 
situations;  from  sub-tropical  down  to  lowest  temperature. 

Eecognising  the  difficulty  of  getting  producers  in  toucb  with  the  con- 
sumers of  other  nations  without  loading  tneir  produce  with  heavy  charges, 
the  Government,  a  few  months  ago,  appointed  a  Board  for  Exports  for 
the  purpose  of  advising  and  directing  as  to  the  best  means  of  attaining 
this  end.  This  Board  consists  of  nine  gentlemen,  representing  all  our  pro- 
ducing interests,  and  various  recommendations  have  been  made  to  the  Govern- 
ment as  to  our  position  as  producers  and  the  proper  means  of  increasing  our 
output.  It  is  anticipated  that  the  suggestions  of  the  Board  will  have  an 
immediate  effect  in  ameliorating  the  conditions  of  marketing  at  present 
obtaining,  and  opening  out  new  and  untried  markets  for  such  products  as  we 
can  best  supply. 

Already  the  efforts  of  the  Board  have  culminated  in  the  establishment  of 
a  large  and  lucrative  trade  in  the  exportation  of  hares  and  poultry,  while  the 
export  of  fruit,  grain,  and  other  commodities  is  attracting  much  attention. 

As  rapidly  as  is  consistent  with  proper  consideration,  it  is  intended  to  deal 
with  our  various  industries,  and  show  practically  how  best  to  take  advantage 
of  our  magnificent  capacity  for  production. 

It  is  hoped  that  advantage  will  be  taken  of  the  facilities  this  Board  offers 
for  obtaining  information  as  to  the  best  means  of  producing,  preparing,  and 
forwarding,  and  also  as  to  the  best  markets  from  time  to  time  available. 

The  programme  of  the  Board  also  includes  a  strict  system  of  examination 
and  the  grading  and  branding  of  all  goods  intended  for  export.  This  system 
will  not  only  prevent  inferior  goods  being  put  on  the  market  to  the  detriment 
of  those  who  endeavour  to  maintain  a  nigh  standard,  but  will  also  have  the 
great  advantage  of  offering  a  guarantee  to  the  foreign  purchaser  that  the 
produce  sent  is  of  a  certain  standard  of  excellence,  thereby  enabling 
financial  arrangements  to  be  made  under  more  favourable  conditions. 
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QrESTioifs  are  continually  directed  to  the  Department  aa  bo  the  adyiaabiUty 
or  otherwise  of  using  certain  chemical  substances  for  preserving  perishable 
food-stuffs,  such  as  milk,  butter,  meat,  tinned  fruits,  Sas.  The  following 
notes  on  some  of  the  most  common  of  these  preserratiye  agents  may,  there- 
fore, be  of  interest : — 

Many  of  the  substances  used  with  this  object,  under  their  own  or  a 
fictitious  name,  are  undoubtedly  injurious  to  health  when  used  in  any  con- 
siderable quantity. 

Such  are  boric  acid  and  borates  (borax),  salicylic  acid  and  its  compounds, 
sodium  fluoride,  sulphurous  acid  and  sulphites,  and  alkaline  carbonates. 

Most  of  these  substances  are  capable  of  acting  as  preservatives  or  anti- 
septics in  doses  sufficiently  small  to  be  practically  harmless.  At  the  same 
time  there  is  always  the  risk  that  prolonged  use  of  small  quantities  may  be 
just  as  injurious  to  the  system  to  an  ovoKlose.  Again,  although  the  drug  in 
question  may  have  no  effect  upon  a  mature  person  in  good  health,  it  may 
have  serious  consequences  when  mixed  with  the  food  given  to  invalids  or  to 
children.  And  on  this  account  the  addition  of  such  substances,  to  milk  in 
particular,  cannot  be  viewed  too  unfavourably. 

Their  use  is  also  objectionable  for  another  reason,  namely,  the  temptation 
they  offer  to  the  manufacturer,  or  to  the  purveyor,  of  masking  imperfections 
in  the  food  to  which  they  are  added,  and  of  making  him  careless  as  to  its 
preparation  and  the  cleanliness  of  the  vessels  employed. 

There  is,  further,  always  the  danger  that  an  unintentionally  large  dose 
mi^have  been  added. 

There  is  always  more  likelihood  of  too  large  a  quantity  being  added  tium 
too  small  a  one,  and  this  is  especially  liable  to  occur  in  the  caae  of  milk 
"  preserved "  with  boric  acid,  the  antiseptic  action  of  which  substance  in 
milk  is  very  slight. 

Against  this  danger  the  consumer  has  no  means  of  guarding,  and  he  is 
only  aware  of  it  when  it  is  too  late. 

There  are,  of  course,  other  perfectly  harmless  preserving  substsnoes,  such 
as  salt  or  sugar,  though  the  use  of  salt  in  tinned  substances  is  objectionable. 
Milk  is  the  article  most  frequently  bolstered  up  with  chemical  preserva- 
tives, and  the  one  in  which  their  presence  is  most  particularijr  objectionable. 
Milk  can  be  partially  sterilised  by  boiling,  or  nmply  heating  for  twenty 
minutes  at  a  temperature  between  122^  and  140^  Fahrenheit,  immediately 
closing  the  vessel  in  buch  a  manner  that  air  cannot  enter.  This  treatment 
practically  arrests  all  fermentation,  and  keeps  the  milk  pexfaotly  sweet  until 
the  vessel  is  opened. 

It  is,  of  course,  perfectly  unobjectionable,  and  being  cheap  and  simple  it 
seems  a  pity  that  it  should  not  be  adopted  whenever  practicable  in  Pref- 
erence to  the  addition  of  chemicals  which  are,  to  say  the  least,  of  doubtfol 
benefit. 
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JSaric  aoid  and  horax  (whicb  is  a  sodium  salt  of  boric  aoid)  are  amongst 
the  preserving  agents  most  frequently  employed.  They  are  extensirely 
used  in  the  preparation  of  different  '*  patents."  For  instance,  a  substance 
sold  under  a  fancy  designation  which  was  examined  some  time  ago  at  the 
Department,  proved  to  be  a  mixture  of  borax,  boric  acid,  and  common  salt. 

Similarly,  another  preparation  proved  on  analysis  to  be  composed  of  borax, 
flalt,  saltpetre,  and  sugar. 

Against  the  use  of  such  mixtures  the  same  objections  hold  as  against  the 
separate  ingredients,  with  the  additional  objection  that  the  nature  and 
quantity  of  the  components  are  kept  secret  as  far  as  possible. 

The  action  of  boric  acid  and  of  borax  upon  the  system  appear  to  be  very 
shnilfur.  In  concentrated  solution  (4  per  cent.)  liioric  acid  causes  violent 
pain  and  diarrhcna.  Smaller  quantities  hinder  the  absorption  of  food,  a 
dose  of  anything  over  i  gram  (7^  grains)  per  diem  hinders  food-absorption. 
Now,  in  order  to  exert  any  antiseptic  action  in  milk,  boric  acid  must  be 
present  in  the  proportion  of  2  grams  per  litre  (about  15  grains  to  the  pint). 
So  that  if  the  milk  contains  a  sufficiency  of  boric  acid  to  arrest  the  develop- 
ment of  micro-organisms, '  each  pint  of  it  will  contain  almost  double  the 
quantity  which  suffices  to  impair  the  digestion. 

Sodium  carbonate  and  9oda  are  often  added  to  milk  for  the  sake  of  masking 
the  acidity  or  sourness  of  stale  milk.  Their  use  is  altogether  inexcusable, 
as  they  are  not  preservatives  and  are  exceedingly  injurious. 

Salicylic  acid  possesses  powerful  antiseptic  properties.  It  is  used  more 
commonly  in  alcoholic  liquors,  such  as  wine  and  beer,  since  it  is  very 
sparingly  soluble  in  water,  one  part  of  salicylic  acid  requiring  400  parts  of 
water  for  its  solution.  Its  action  on  the  system  is  to  cause  fulness  in  the 
head  when  taken  in  moderate  doses.  Larger  doses  produce  headaches,  affect 
the  sight  and  hearing,  and  induce  excessive  sweating.  Its  action  on  the 
kidnevs  is  especially  marked,  and  its  use  particularly  harmful  to  sufferers 
from  kidney  complaints.  In  ver^  dilute  solution  it  appears  to  be  harmless, 
and  owing  to  its  strong  antiseptic  properties  there  is  no  reason  to  employ  it 
in  anything  like  dangerous  quantities.  One-twentieth  of  a  gram  is  said  to  be 
sufficient  to  preserve  1  litre  of  beer  (that  is  about  4  grains  per  gallon), 
whereas  about  80  grains  per  gallon  have  been  proved  to  be  without  effect 
upon  the  health.  On  this  account  it  is  the  least  objectionable  of  the  pre- 
servatives under  discussion.  Nevertheless,  its  use  in  both  France  and  Ger- 
many is  forbidden,  as  is  also  the  use  of  borax  and  boric  acid.  In  France 
the  prohibition  is  absolute,  the  reason  being  given  that,  although  its  use  in 
small  quantities  would  probably  not  injure  healthy  people,  it  may,  neverthe- 
less, produce  decided  disorders  of  health  in  the  old,  or  in  those  who  have  a 
tendency  to  diseased  kidneys  or  dyspepsia. 

Sulphurous  acid,  sodium  sulphite,  sulphite  of  lime,  or  sulphur  fumes,  are 
employed  more  especially  in  the  preparation  of  the  casks  for  holding  wine. 
When  properly  managed  there  is  no  danger  of  more  than  traces  of  the  acid 
getting  into  the  wine,  and  in  such  small  quantities  it  is  harmless.  One-half 
grain  sulphurous  acid,  by  weight,  is  sufficient  to  prevent  the  ordinary  diseases 
of  wine  in  every  gallon,  and  as  much  as  4  grains  per  gallon  may  be  taken 
without  danger. 

At  the  same  time  it  must  not  be  forgotten  that  it  is  a  poison,  and  although 
there  is  no  likelihood  of  the  practice  of  sulphuring  wiues  being  discontinued, 
it  is  as  well  to  remember  that  it  is  not  unattended  with  risk. 

Diarrhoea  and  vomiting  are  the  preliminary  effects  of  its  use  in  excessive 
quantities.  The  use  of  sulphurous  acid  and  its  compounds  are  also  pro- 
hibited ib  France  and  Germany. 
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The  question  of  "  plastering  "  wines  also  comes  under  the  same  heading. 
In  France  the  maximum  quantity  of  sulphate  of  potash  permissible  in  wine 
offered  for  sale  is  120  grains  per  gallon,  whether  such  addition  has  been 
made  by  plastering  the  must  or  by  adding  plaster  or  sulphuric  acid  to  the 
wine. 

Enough  has  been  said  to  show  that  the  addition  of  any  of  the  substances 
enumerated  above  to  any  article  of  food  is  to  be  viewed  with  distrust,  such 
additions  not  being  harmless  in  themselves,  and  serving  often  to  hide  imper- 
fections in  the  food;  further,  that  substances,  the  nature  of  which  is 
unknown  (all  secret  preparations),  should  not  be  tolerated  on  any  account. 
One  such  "  secret "  preservative  preparation  which  has  come  under  my 
notice,  and  is  in  use  here,  professes  to  be  a  compound  which  has  '*  defied 
analysis."  This,  if  it  were  true,  instead  of  counting  in  its  favour  (as  the 
proprietors  evidently  intend  it  should),  ought  to  be  sufficient  to  render  its 
use  illegal,  for  if  it  cannot  be  analysed,  there  is  no  means  of  pronouncing 
beforehand  either  upon  its  efficiency  or  its  harmlessness. 

It  should  be  impossible  to  expose  for  sale,  or  to  use,  any  addition  to  food 
without  a  proper  guarantee  of  the  exact  nature  and  proportion  of  ita 
ingredients,  and  it  is  preferable  to  avoid  any  such  addition  whatever. 
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Why  we  OoltiTate  the  Soil 

Curl-leaf        

Currants,  Pruning 

Custard-apples — ^Varieties 

Cutting  back  fruit-trees       

Dairy 

Don,  Sorghum  

DenUiquin      

Dhoura,  or  Ghiinea  Com      

Disbudding  Vines      

Dicky  Rice     ...     , 

Diseases  (see  end  of  each  Chapter). 
Distance  between  Fruit-trees,  Vines, 

showing 

Distilling  !B£uze        

Dodder  

Dolichos         

Dorking  Fowls  

Drainage         

Dried  Com,  Cocking 

Dubbo 

Drying  and  Evaporating  Fruit 

Apples        

Apricots      

Figs 

Nectarines 

Peaches       

Pears  

Prunes         

Prance,  Calif omian 

Quinces       

Packing      

Sulphuring 

Sweating     

Drying  on  Lucerne    ...         

Drying-trays 

Ducks 

Dungog  

Early  Amber  Cane 

Early  Orange  (Sorghum)     

English  Leicester  Sheep      

English  Leicester  and  Merino  Cross 
Ensilage  (see  Silos) 

Fit  ...         ...         •••         ...         .,« 

Stack  

Physical  and  Chemical  Changes... 

Sour  ,        

Sweet  

Temperature  

Tub  Silos 

Blunto'       

Johnson's 

Siohmond  Biver  Ooy.'s 
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STaporators  for  Fruit  317 

Evaporating  and  Drying  Fruit       311 

Evaporation 21 

Export  483 

Fruit  309 
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Sheep  for " 97 

Farmyard  Manure  v.  Artificial  Manures  ...        72 
Farmyard  or  Stable  Manure  for  Fruit-trees      803 

Feathers         486 

Feeding  Stuffs,  Average  Composition  of   ...      126 
Fencing — 

Farms         128 

Orchards 274 

For  Cross-bred  Sheep       91 

Fertilisers  on  the  Market,  List  of 61 

Fig- 
Budding     300 

Pruning      291  < 

Varieties 860* 

Drying        816  i 

Beetle         881 

BlackSpot 351 

Filter  press  muck      68 
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Flowers  and  Vegetables  Calendar 448 

Fly,  The  Fruit  888 

Fodder,  Conservation  of       101 

Fodders,  Average  Composition  of 126 

Food  Preservatives 

Forbes  7 

Foundation  Comb     444 

FowlManure 

Frosts 

Fruit  Culture 

Canning      

Drying  and  Evaporating 

Evaporators  ...        

Exporting 

Gathering 

Grading      

Marketmg 

Packing       ...         ... 

Pests  

Sulphuring  

Sweating     

Thinning 

Utilising  Surplus 

Frait  Maggot  F]y     

Fruits  to  grow  

Fruit-trees,  number  per  acre 
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Fumagioe       

GkbUs — Insect 

Game  Fowls,  Australian      
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GradingFruit 306 
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Pruit-trees 294 

Vines           389 
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Under  the  bark 294 

Larger  stocks  on  old  trees            296 

Nnrsery  stocks                  295 

Grafton          8 

Gram 220 

Grapes            867 
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Wine           367 
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Grasses — 

Natiye         201 

and  OloTers  for  Sheep      82 

Laving  down  preriouslj  oultivated  land 

with        87 

and  Clovers — Sowing  in  New  Zealand   ...  82 

Grasshoppers 858 

Greedj  scale 868 

Green  Com  Fritters 1*56 

Roasted       157 

Soup            166 

Green  Manuring       ,..  54 
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Ground  Crickets        868 

Guano 49,66 

Gua vas.  Varieties  for  dessert  Jelly 335 

Gumming       349 

Gundagai        14 
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Hair  and  Lime          68 

Hamburg  Fowls        426 

Hampshire  Downs  Sheep     94 

Hampshire  and  Merino  Cross         96 
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Cutting  and  Pickling        421 
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Hay-making 124 
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HiUston          10 

Hives,  Bar-frame      447 

Homestead  Selection            8 
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Relation  to  moisture         31 
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Kent  or  Romney  Marsh  Sheep 
Kerosene  Emulsion 

Shale  Ash 

Kiama 
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Land,  How  to  acquire  Crown 
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Langshan  Fowls        
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Layering  Vines         
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Leiif-eating  Beetles 
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Leghorn  Fowls  
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Lichens  
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Lime 

lime,  Salt,  and  Sulphur      ...         

Lincoln  Sheep  ...         •••         

Lincoln  and  Merino  Cross 

Lithgow  ...         .••         •••         •••        .•• 

List  of  Fruits,  showing  where  to  grow  and 

what  to  do  with  them 

Loquat,  Pruning  the 

Varieties  for — 

Dessert 

Cooking 

Lucerne — 

Ordinary  Districts 

Dry  Districts         

Irrigated     ...         ...         ...         ... 

Pasture       

Hay  
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Maitland 

Maize  for  pain         

Cultiyation 
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Distilling 
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Maize  for  the  Table 

Brfttd         

G-reen-com 

Pop-oom 

Sweet  com 

Meal    '      

Maize  Pests 

3£andarins      ...         

Manures  and  MtnnriDg 

Chemical  composition  of  Plants  ,.• 

Crop  requirements  

ComparatiTe  Value,  Farm-yard 
Artificial 

Composition  and  Action 

Compost 

Dominant  Ingredients      

G-eneral  Rsmarks  re  Artificial     ... 

(}reen  Manuring    ... 

Hints,  detection — Adulteration  ... 

Ingredients  of  Soils  

Insoluble  and  Soluble  Plant-food 

List  of  Fertilizers  on  the  Market 
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Manures  for  Cereals 

...        32 

Grass          

41 

Leguminous  Crops 

42 

Orchards 

...       300 

Boot-crops 

41 

Manures  containing  Lime 

...44,302 

Nitrogen 

...52,301 

Phosphoric  Acid 

...46,301 

Potash 

...57,301 

Ashes          

...  58,  68 

Bat  deposit 

68 

Bone  and  Blood 

...  46,  64 

Farmyard , 

...69,303 

Fowl           ••«         •••         ...         ... 

68 

Guano ... 

...  49,  6B 

Gypsum      

...•46,68 

Hair  and  lime       

63 

Kainit         

...  57,  63 

Megase       

68 

Mixed  Fertilisers 

6*1 

Muriate  of  Potash 

63 

Kight-soil 

68 

Nitrate  of  PoUsh 

63 

Nitrogenite 

65 

Nipho         

66 

Sea-weed 

...  60,  68 

Scutch         

68 

Sheep          

...         68 

Soda,  Nitrate  of 

...  53,63 

Sulphate  of  Ammonia      

...  53,63 

Sulphate  of  Potash           

...  58,63 

Superphosphates 

Tan-yard  Refuse 

...  51,66 

...         68 

Waste  ProduoU 

68 

Wood-ashes           

68 

Wool-scour  Deposit          

68 

Mai  di  Goma 

...       355 

...       29:i 

Mangolds,  or  Mangel  Wurzel 
Mangels  in  New  Zealand      

...       179 

...        89 

Maori 

...       358 
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Maiketing — 

Crates  for  Poultry 436 

Fruit           308 

Marrows         240 

Meadow  Fescue         85 

Medlars— Varieties 864 

Megass            68 

Melanose        352 

Melons            239 

Merino,  Crosses  with            94 

Merriwa         11 

Metropolitan  Land  Districts            11 

Mildew,  Tobacco       251 

MUlets            197 

Milton 11 

Mineral  Phosphates ,.         ...  4Q 

Minorca  Fowls          426 

Mite,  Pear      346 

Moama           II 

Molong           12 

Monaro 7 

Moree 12 

Moss  on  Trees           358 

Moth,  4pplo 885 

Moth,  PoUto 171 

Mouldy  Rot  of  the  Vine      365 

Mouldy  Core 342 

Mudgee          12 

Mulching  Fruit-trees 804 

MungBean 218 

Murrurundi 13 

Mussel-scales 329 

Muawellbrook 11 

Mutton,  Breeding  for           77 

£xi>ort  returns.  Cross  and  Merino         ...  97 

Narrabri         13 

Narrandera 14 

NatiTc  Grasses  

Natural  Pastures,  Cross-breeding  on         ...  90 
Nectarines — 
Varieties  for — 

Dessert 863 

Drying 363 

Pruning      290 

Drying        312 

Gumming 849 

Scale  Insects          332 

New  Zealand,  Agricultural  Seasons           .••  81 
Nitrogen  for — 

Farm  Crops            52 

Fruit-trees -         ...  301 

Nitrification 27 

NUragin         54 

North  Coast  District 8 

Nowra 11 

Nozzles  for  spray-pumps      '  305 

Nursery  stocks.  Grafting      (295 

Nuts- 
Varieties  for — 

Dessert 364 

Cooking 364 

Oil           364 

Oaten  Hay      124 
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Oati ,        „, 

as  a  green  orop  (N^.)       

CMdium  ...        

Sulphur  for  

Symptoms  of         

Old  Traes,  Grafting  on 

.Olire  culture* — 
Varieties  for — 

Oil  ^ 

Pickling 

Scale  Insects  

Tlirips         

Onions  

Orange 

Oranges  (see  Oitrus- trees) — 
Varieties  for — 

Dessert 

Export 

Marmalade         ••.        •« 

Orchard — 
Choice  of  Localib^^  Soil,  and  Site 

Clearing  for  

Cultiration  

Fencing      

laying-out !.. 

Number  of  Trees  per  Acre 

Preparation  of  Land        

Planting  Trees       

Planting  in — 

Alternating  squares      

Hexagons  

Quincunx  .«•• 

Planting,  Cutting  back  at  

Pruning      

Pirst  winter        .,«         •••         ...         ... 

Second  winter % 

Third  winter      ...         

Pruning  Tools       

Manures — 

Boiling-down  Befuse 

Compost  heap I 

Parm-yard  or  stable  manure 

Manures  containing — 

Lime       

Nitrogen 

Phosphoric  Acid  ...         ...        ... 

Potash     

Orpington  Fowls       

Osiers 

Packing  Fruit  

Paris  Qreen • 

Paterson         

Passion  Fruit  Vine,  Pruning  the    •«. 

Pea-nuts         

Peach- 
Budding      

Pruning      

Drying        

Canning 

Varieties  f  or— 
Canning ...         

xleSSeTv       a..  ■••  •••  at.  .a. 

Drying    •••         •••         •••         •«.         ..• 

Cooking 

*  ninstrated  Pamphlet 
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Pear- 
Budding     

Pruning      

Varieties  for — 

Desfert 

Cooking 

Canning 

Borer  

Mite 

Scab ... 

Slug *... 

Persimmon,  Pruning  the     ... 

Varieties 

Pests,  Fruit 

Perennial  Bye  Ghraes 

White  Clorer         
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PifiT,  The         

Best  kind 

Beikshire 

Breeding  Sows       

Castration 

Diseases  of 

Feeding       

Form  of  a  good      

Points  of  a  good 

Ringing      

Profitable  management  of 

Poland-China        

Tamworth 

Yorkshire 

Salt  for       

Piggery,  Description  of  College 

Pigeon  Pea    

Pine-apples 

Varieties  foa^-- 

Canning 

Dessert 

Pipe — ^Tobaccos         

Phosphatio  Manures 

Planter's  Friend        

Planting  Orchards 

Plum — 

Budding     

Pruning      ...         

Varieties  for — 

Canning -. 

Cooking 

•L^esnort    at.         .*•         ••• 
Drying 

Gumming 

Scale  Insects  
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Pomegranates — Varieties     ... 

Pop  (>nTi        

Porosi^  of  Soil        
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Potash  f or— 
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Fruit-trees  ••• 
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Potatoes— 

CaliiTBtion  in  Ordinaiy  Districts 

Storing       , 

Moth  

Scab , 

Wet  Hot     

Potatoes,  Sweet         , 

Ponltiy  Keeping  on  Farms , 

BreocUnff 

Breeds  tor  Export 

Fattening  for  Export 

Feeding      , 

Diseases 


Biatching  and  Bearing      

Housing      

Packing  for  Export  

Yarietiee  for— 

Laying 

TtAAe      

Pound  Section  for  Honey    

Ponrridie  of  the  Tine  

Powdery  Mildew       , 

Preparinit  Land  for — 

Farm  Crops  

Orchards 

Vineyards 

PreserratiTes  of  Food  

Prickly  Oomfrey       

Prunes — 

Drying        ...        •••        ... 
„       Califomian  Method 

varieties    ••■        •••        ••• 

Pruning— 

Fruit-trees 

Almond       ...         .••         ...         ... 

Apple  •••         ••*         •••         ... 

Apricot       ..•         ...         ...         ••• 

Oherry        ...         .•« 

Gherimoyer  

Chestnut 

Citrus  Fruits         ...        4..        •>• 

Fig  ...        ...         ...         ...        .•• 

GnpeYine  , 

Loquat        

Nectarine 

Passion  Fruit  Vine  

Peach  

Pear 

Persimmon 

Plum  

Quince        

Small  Fruits  

Walnuts     

Pruning  Tools  foz^— 

Orchard      

Vineyard 

Pulses 

Pumpkins       

Quilt  for  Bees  

Quince- 
Budding     ..«        

Pruning      

Varieties  for  Cooking  and  Jelly  .., 
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Quincunx,  Planting  Trees  in 

Bainfall  Maps  

Baisin*makin^  

Pudding  Baisms        

Table  Baisins 

Baisin-diying  Kiln 

Bamie...        •••        •••        ...         •«• 

Bape   ... 

in  New  Zealand 

Baspberries,  Pruning  

Bed  Clorer     

Bed-gum  Ash 

Bed  Kaffir  Com        

Bed  Liberinn  Sorghum        

Bed  Scale       

Besin  and  Soda  Wash  

Bice 

Binging  Pigs 

Bipe  Bot        

Boots  (storing)  

Bomney  Marsh  or  Kent  Sheep 
Bomney  Marsh  and  Merino  Cross  ••• 

Boot  Grafting'  

Botation  of  Crops     

Bust  in  Wheat  

Bye  for  Sheep  

Sacaline  

Saltbush         

Fodder  Value        

San  Jose  Scale  

Scab  on  Citrus  Fruits  

Apple         ...         ...        ...        ... 

Pear  

Of  Potatoes  

Scalded  Boots  

Scale  Insects 

Seaweed  

Ash 

Seed-beds,  Tobacco 

Serradella       

Settlement  Lease      

Sheep,  description,  English  breeds... 

Manure       ...         ...         ...         ... 

Shells,  Care  deposit 

Shot-hole  Fungus     

Shropshire  Downs  Sheep     

Shropshire  Downs  and  Merino  Cross 
Silos  (see  Enmlage) — 

Consfemctaon  of     

Cost * 

Barth-pit 

Measurement  of 

Boofs  

Tub  Silos 

Singleton        

Slug,  Pear  or  Cherry  Tree 

Small  Fruits,  pruning  

Smoking  Bacon         

Smoke  Bellows  

Smut  or  Fumagine  (Citrus) 

in  Wheat 

Soda,  Nitrate  of        

Soft  Soap  and  Sulphur        

Soil     
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Soil  (eoniinued) — 

Drainage 

Factors  which  determine  fertility 

Hamas       

Porosity      

Relation  of  Textare  to  Moisture 

Texture       

Tilth  

Solar  Wax  Extractor  

Sorghum         

Sour  Sap         

Southdown  or  S  ussex  Sheep ... 
Southdown  and  Merino  Gross 
Sowing  Grass  and  Clover  in  New  Zealand.. 

Sow.i,  fireediog  

Soy  Bean        

Spotted-gum  Ash      

Spraying  Fruit-trees 

Summer      

Winter        

Ammonio-carbonate  of  Copper 

Bordeaux  Mixture 

Kerosene  Emulsion 

Paris  Green  

Bcsiu  and  Soda  Wash 

Soft  Soap  and  Sulphur 

Sulphur^  Lime,  and  Salt 

Tobacco-wash        

Spraying  Machines — 

Cleaniog     ... 

Nozzles  of 

Square-podded  Pea 

Squashes         

*^Stra wherries — ^Varieties  and  Soil  ... 

Strawberry  Leaf  filight 

Storing  Boots 

Maize  

Stroud...         ...         ...         ...         ... 

Succotash       ...         ...         ...         

Sugar  Beet — 

Cultivation 

Harvesting... 

Use  as  a  Fodder    ...         ...         

Sugar-cane      

Sugar-maize  (Colonial) 

Surplus  Maize  Crop 

Sulla , 

Sulphate  of  Ammonia  

Potash         

Sulphur  Vines,  How  and  when  to  ... 

Ground,  Sublimed,  Precipitated  ••• 
Sulphuring  Machines  for  Vines 

Fruit  

Surplus  Fruit,  Utilising       

Sulphur,  Lime,  and  Salt       

Summer  cultivation  of — 

Orchards 

Vineyards 

Topping  Vines       

Sunflower       ...         ...         

Sun  Scald       

Superphosphate 

Sussex  or  Southdown  Sheep 

•  Illustrated 
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Swarming  Bees— Swarm  Catcher   ... 

31      Swedes , 

27  Varieties  for — 

80  Table       

27  Stoek       

29      Sweet  Corn 

28  Sweet  PoUtoes  

35  Table— 

.      ^5  Fowls  

.       104  Grapes        

320  Showing  Number  of  Trees  per  acre  and 

SI4  distanbe  apart 

96  Showing  Number  of  Vines  

.  83,87      Tagosaste.  or  Tree  Lucerne 

420      Tamworth       
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